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Hi ropk a popular Physical Sketch. By Professor S< iron w . 
Translated from the second edtfion y by I)r. Cantor, As- 
sistant Surgeon, Bengal Medical Serricc , doing duty with 
//. M's. l 2()th Begi. on expedition to China. 1 

Orbelos, the highest elevation of the Balkan, i* computed 
in be 0()00>teet, and is said to he covered with perpetual snow. 
Towards the north, Balkan sends several rivers joining tin' 
Danube, of which Morava is the most extensive ; in thl' south 
run the rivers Alarissa and Yardar. Balkan joins the Alps 
by an elongated chain, nearly parallel witlnthe Adriatic, ex- 
tending from S.K. to N.W;* nearly JiSO miles, and which 
is usually called the Dinarie Alps.— -The highest peak is 
’-aid to be Monte Dinario, 7 1(1(5 feet above the level of the 
sea; Klek is feet. -The mountains are mostly situ- 

ated in the vicinity of the sea, ^towards which they are ra- 
ther steep. The opposite islatujs, as *Cherso and Osero, 
are rocky, and # of a considerable height. — The Dinarie 
Alps consist chiefly of lime-stone, and as they are very dry 
tlw; inhabitants are obliged td have recourse to tanks. 
Some of the smaller riveijs only have their mouths in the 
ocean, but on the apposite side some little rivers join the 
San, # which united enter the J)antibe. With regard to 
wild and cultivated plants, the southwestern side corres- 

4 * 

1 Continued from vol. i. Mo. t, page* .V21. 

VOL. It. NO. V. APRIL, 1 48 1. i*» 
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ponds with Greece and Italy ; whereas the north-eastern side 
more reseipbles the Hungarian and east European plain. 
The j lips , the loftiest mountains in Europe, extend as one 
continued chain ftom'the Hungarian plain to the mouth of 
the Rhone. The natural boundaries are, in south the great 
Lombardic plain (the Po vallpy) ; in west the lower Rhone 
valley ; in north-west, a basin containing the lake of Neufcha- 
tel;.in north the Danube valley. In two places the chain 
blends into others, viz. in SE. into the Dinarian Alps, avd 
in SW. into the Appennines. A small part of the Alps is 
situated on the sea. 

This chain is situated between 43° 30' and 48° N. L. and 
extends about 600 miles in length, and from 80 to 100 miles 
inj^readth, and is consequently of an elongated form, narrow- 
er on its western extremity. The chief direction is from 
ENE. to WSYV., which however in the' westerh part is 
changed from NNE. to SSW. 

The^mean*ele\ation may be fixed thus : — 


Frpm the SW. extreiliity to Monte? Viso, ... 0100 feel. 

Viso tp Mont Blanc, 0007 

Mont Blanc to Moifcq Rosa, 11,733 

Monte Rosa to Brenner, 0000 

Brenner to Glockner, . 0038 


Glockner to^ the NE. extremity, 4800 

The western extremity* ys consequently upon the whole 
somewhat higher than thf eastern, and the loftiest part is 
situated nearer to the SW, than to tlic t NI5. extremity. 
Among the loftiest pcaks ; arc,* 

Monte Viso, 12,596 feet. 

Loucyra, 1 14,400 

Mont Blanc, 1 15,7$6 

Rosa, % 15,2^3 

Jungfrau, * 13,765, 

Einster Aarhorn f 14,080 



3 


Europe : — a popular Physical Sketch. 


Order, 

. 12,907 feel. 

Gross Glockner, 

. 13,332 

Terglon, 

5)920 

Steiner Alp, 

. 10,5180 

lie most celebrated mountain passes are:— 


Col do Tendc, * 

0080 feet. 

Col de Genevre . . 

(5/504 

Cenis, , 

<582(5 . 

Grand, Bernard § . . 

8213 

Simplon, 

• 0613 

St. Gothard, 

(582G 

Spliigen, 

(55)38 

• 

Stilfser Joch, 

5)173 

Brenner, 

4(55)3 

Semmering, 

330(5 


y 

The highest parts of llw Alps are nearer the southern 
extremity, and upon the whole are much steeper than on 
the northern, from which proceeds a huge terrace, tie Ba- 
varian table land, elevated about f70G feet above the, sea. 
Considerable longitudinal valleys are found in the Alps, 
for instance Wallis, the uppej* part of the Inn-valley, Veltlin 
but a greater number still of transverse valleys, as Val 
d’Ossola, the Levantine valley, the Adige valley, on the 
south side ; the valleys of Hash, Reuss, Iller, Lech, and 
Salza, on the north sfde ; ftom^tlie east proceed the large 
valleys which are watered by the rivcr&tMur, Drau, Gail, 
and Sau ; from the soutli-wcst the Tinea valley. 

The Alps send forth fouv capital rivers; the Po , from 
the maritime Alps,* after receding nearly all the rivers 
frdm the south terminates jn the Adriatic ; the Rhine from 
the north takes a •northerly course through the central 
European mountains, to the North sea ; the Rhone , also 
from ftie north, follows the western side of the Alps to 


ThcpvestGrn Alps. 
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the Mediterranean; and, lastly, the Danube , the sources 
of which are in Schwarzwald, and Rauhe-Alp, and after 
receiving a number of branch rivers from the north and 
east side of the Alps, takes an easterly course towards the 
Black sea. 

At the foot 4 of the Alps appdar some extensive lakes , 
viz. in the south Lago Maggiorc, *Lago di Como, Lago 
di Garda, with several smaller; in the north, the lakes of 
Geneva 1173 feet above the level of the sea, of Nepf- 
chatcl 138G feet, of* Zurich 1386 feet, of Bodch 1173 feet, 
and others; in the cast, the Meusiedler and Platten lake. 
The western Side of the f Alps presents no extensive lake. 
The elevated, or Alpine lakes are but small, as the lake 
on Mont Cenis, at an elevation of 1706 feet. The central 
formation of the Alps consists of granite, mica slate, granu- 
lar limestone, and several rocks generally clarified un- 
der primitive formations, of which also consist ‘the highest 
peaks ; other rocks however appear also on both sides, 
particularly Jimestone, occupying a great part of the whole 
chain.* Volcanic rocks are of rare occurrence. The Alps 
jure rich in metallic ores, particularly iron, copper, lead, 
and quicksilver, and the most'/ important mines occur in 
Steyria (Steirmark) and Kfirnthen, on the cast side; the 
Savoy and Dauphine on the western. The following will 
give a summary view of the mean teiqneratuvfs. 


Avignon, 

Eleuit^cm 
over the Km 

44® N.*L. * 

Annual 

57.8® 

Winter 

43.2° 

Summer. 

73.6® 

Marseilles, 

43° 30' 

57.8® . 

• 1-6.62® 

68° 

Milan, 

45° 30' 448 ft. 

•55.62' 

36.5® 

72.5“ 

Ofen, 

47® 30' 508 

51.12® 

31.8® 

70.2° 

« 

Geneva, ... 

46® 1299 

‘50® 

35.37® 

62.3: 

Munich, ... 

48° 1737 

47.7° ‘ 

-29.8° 

.64.6' 

Peissenberg,48° 3293 » 

42.12° 

— 28.63° 

,51.8® 

St. Gothard, 46° 30 6868 

—29.8° 

— 17.38’ 

43.2® 

St. Bernard, 46 8179 

—3.1.8° 

— 18.5“ 

43.2" 
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The mean temperature at the south-west extremity of the 
Alps on the coast of the Mediterranean (Avignon, Mar- 
seilles) is considerable* and the winter very mild (equal to 
the spring at Copenhagen). On the fcombiirdric plafti (Mi- 
lan) the mean temperature is somewhat lower, and the win- 
ter proportionally severe,* severer even thap, in Edinburgh ; 
the summer temperature again is proportionally high. Du- 
ring a long series of years, the greatest heat has been 92.75°, 
tl^e greatest cold 5°. The maritime AJps and the Apennines 
guard against the influence of the sea, and the climate 
therefore approaches to continental. 

Still more deviating ait the seasons in the* eastern extre- 
mity of the Alps (Ofen), where the difference between summer 
and winter is 39.37°, in Milan 3f>°, at Marseilles only 21.37°; 
the Bavarian table land (Munich) in consequence of its ele- 
vation, 17^)3 feet above the sea, has nearly the same mean 
temperature as Denmark, and yet the cold is sometimes 19.7° 
below zero.'* At Geneva, in consequence of the elevation, the 
mean temperature is lower than $t Paris, which fs situated 
3° more northerly, and the winter is proportionally mild, 
because the Rhone valley ^ffords a passage for the mild* 
south-westerly winds. At art elevation of 3200 feet (Peissen- 
berg) is found a mean temperature like that of Stockholm, 
but the winter is milder, and the summer less warm than in 
the Swedish capital. m • 

At an elevation of G826 to 8&13 feet £the monasteries St. 
Gothard and St. Bernard) the irtean temperature is lower 
than at the North* Cape. In • the Alps, consequently, a 
traveller may in less than 24 hours pass through as many 
different climates as he would on a journey from the foot of 
the Alps to the North Capfc. From a probable calculation, 
the mean temperature on the top of Mont Blanc must be 
27° bqlow the freezing point. 

* * During some 50 years the greatest cold has been 8.5o below zero, 
the greatest heat 98.87° in Cojynhngen. 
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The annual quantity of rain is considerable at the 
southern foot of the Alps ; a mean number of many differ- 
ent localities gives 54 inches, and in Friaul there are 
placcs^Tolmezztf, foi instance) where the quantity amounts 
to 90 inches. The southerly and south-westerly winds 
carry with them many vapours from the sea and from the 
warmer districts, where the evaporation is greater, and 
when these vapour-charged currents of air reach the cold 
Alps, they condense into rain. At the SW. extremity of £he 
Alps the 'quantity of rain amounts to 23 inches only, but 
increases considerably as one gets farther into the moun- 
tains, for instance, at CHamberyfto 58£ inches. On the 
northern terraces and promontories the quantity is 34 
inches; at the northern foot 25 inches; and on the North- 
German plain 20 inches. Smallest quantity of rain falls 
at the eastern foot; at Ofen only 16 inches, which one 
would expect, for as the country is far distant from the sea, 
and tlje southern and south-western winds pass from the 
cold Alps 4 down upon the, warmer Hungarian plain, no easy 
opportunity for the necessary cooling is afforded. 

-» The snow line appears on /lie north side of the Alps 
at an elevation of 8746 feet ; bn the south side it does not 
appear prior to a height of 10,132 feet; but towards east 
it is as low as 8533 feet. If these facts be compared 
to the above mean elevations, and*- the elevation of the 

i 

highest peaks, the conclusion remains that a great part of 
the Alps is covered with perpetual snow, which also be- 
comes visible in the north on visiting during the hottest part 
of the summer the chain *qf mountains from the Lombardic 
plain in the south, or the Bavarian table land. Thfese 
immense stores of snow send dofrn into the valleys * Glcts- 
chen* (i. e. glaciers and avalanches) which moving likq those 
in Scandinavia and Iceland, form a rampart of stones and 
earth below (Moraihes), and communicate a milky Colopr to 
the rivers. Most of them, and a\so the largest, are found 
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in Savoy (particularly in the valley of Chamounfc, below 
Mont Blanc) in Tyrol, in Berner Oberland, and Grau Cun- 
den. They reach down to within 3200 feet of the sea level, 
and are occasionally on a level with tlie» corn^ fields. *• 

On the north side the forest trees cease at an elevation 
of about 5806 feet; gn tRe south side at aVout 6933 feet. 
Between the snow line and the forest frontier is situated the 
/one of Alpine vegetation, which in a great measure affords 
either the identical species found on the Norwegian moun- 
tains, or otliers closely allied to them, consisting ©f low pe- 
rennial plants, with proportionally large flowers of beautiful 
pure colours. In the lower part of ttyis zone the Rhododendron 
(R. ferrugineum and hirsurum) with its beautiful red flowers 
(Alprose) forms a prominent feature, instead of which the 
dwarf-birch and certain kinds of low willows are characteristic 
of the Norwegian mountains. The zone of Alpine plants 
present neither poisonous nor thorny plants, nor any densely 
covered with hairs. Here are no fixed habitations, r sum- 
mer-huts only, (Sennliiitten, Satere) occupied f8r three 
months, the period during which the sheep and goats graze, 
(Scluiafalpen). From what has been stated already con- 
cerning the snow line and tile woody region, it will be un- 
derstood that this zone is situated on the north side, between 
an elevation of 5866 and 8746 feet, on the south side 6933 
and 9173 feet. 

The next zone is formed T)y the’ pines, such as the larch , 
and the ‘ zirhel ’ tree (a kind of pine, with eatable nuts, Zir- 
bclniissc). The vegetation is almost the same as that which 
appears in the northern parts of .Europe. Some excellent 
medicinal plants grow here, the pastures are exquisite even 
for cows, but unavailable for agricultural pursuits. On the 
south side it is sitiutted at an elevation between 4800 and 
6933 fpet, on the north side between 4 266 and 5866 feet. 
This zone is employed for cutting of wotod, and as pasture 
for cows (Kuhalpen) and smaller cattle, when they are no 
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longer able to graze in the first zone. Inhabited places, 
and even some towns occur, as Simplon in the Over-Inn valley 
5333 feet, and Sils, 4800 feet, above the level of the sea. 

Nefct follows the tfone of the beech and oak, 4800, 2000 
feet on the south side ; 4266, 2183 feet on the north side, 
where the forests consist of the above mentioned pines, and 
of beech and oak. The plants resemble those of the north 
European plain. Here we find pastures and com fields. 

The lowest zone is that of the chestnut , showing itself 
completely on the south side of the Alps only (between 
2006 and the foot of the mountain^) where not only the 
North-European kinds (if grain 1 are cultivated, but also 
maize, and vine. Of wild beasts ; are found bears, wolves, 
foxes, lynxes, which equally appear in Scandinavia ; also 
the chamois, and the ibex — the latter now a days very rare, 
both" of which form the game of the rash hunters ; also 
the marmot, notorious for its long hybernation ; and among 
birds* the bearded vultures (Lammergeyer) and eagles in- 
habit the* higher regions of the Alps. 

The domesticated animals are the same as those of the 
^northern and central Europe - u grazing is considerable, and 
exquisite in the highlands. The mule is important as a 
transport across the mountains. If the Alps be compared 
to the Scandinavian mountains, the following differences in 
particular obtrude thfemselves. ^ c 

The latter in p^oint of ^extent exceed the Alps, which 
however have twice their height, whether the mean height 
or the loftiest peaks be chesen as standards. (Mont Blanc 
15786, Skagestoltind 811 £ feet.) The direction of the 
Scandinavian mountains approaches more N. and S. ; that of 
the Alps more E. and W. Thb former occupy 13 degrees 
of latitude, the latter only four and a fialf, for which„rcason 
there exist in Scandinavia h greater difference in climate and 
plants, i. e. if soldly compared to the lowland ; as thq Alps 
however arc so much higher, tljey display upon the whole 
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some greater climatic differences. The Scandinavian moun- 
tains are exposed much more than the Alps to the influ- 
ence of the sea, wherefore also the west side possesses a coast 
climate. The sea makes deep inlets ink) tlvfc$ chain, which of 
course is not the case in the Alps. The Scandinavian chain 
is precipitous towards wefct, and slopes very % gently towards 
east; the northern ancf southern declivities of the Alps are 
more uniform ; — the former chain is flat above, and the passes 
traverse broad table lands, of which the Alps are void, and 
their passes* consist generally speaking of deep depressions 
in the rocks, where two valleys from opposite sides meet 
each other. The Alps, (tfi the ot^ier hand, form extensive 
longitudinal valleys, and tlicir transverse valleys differ less 
than the Scandinavian, where they are very large on the 
cast side, and proportionally small on the west side, A si- 
milar difference exists in the rivers ; in Scandinavia all the 
large rivers are found on the east side ; in the Alps the 
rivers of the north side exceed those of the southenj, vet 
the difference between either side # is not great. On either 
side of the foot of the Alps appear extensive lakes; in 
Scandinavia lakes are found % only at the eastern foot ; but 
large mountain lakes are toimnon, compared to which 
those in the Alps are small. Limestone prevailing in the 
Alps, is not found in the Scandinavian mountains. 

The snow liqp is situated GfOO leetdiigher on the north 
side of the Alps than in the northernmost part of Scan- 
dinavia, and 3 626 feet higher on ffie southern side of the 
former, than on tjie niost southern part of the latter. Ne- 
vertheless greater masses off ice^and snow are found in 
the «Alps in consequence of their greater height. The 
woody region is formed by pines in the Alps, by the birch 
in Scandinavia. • 

The jLwo lowest alpine zones, » viz. those of the beech 
and the oak and that of the chestnut, are missing in the 
Scandinavian mountains. Cultivation does not compara- 



10 


Europe : — a popular Physical Sketch . 

tively speaking ascend so high up the Alps as it extends 
to the north in Scandinavia, for it ceases in the Alps 
at the elevation of the beech, and the zone of the pines 
is churactcrizeih by * pasture, whereas the beech in Scan- 
dinavia extends not only to 59°, but cultivation extends to 
70°, consequently as much to the northward as the pines. 
Corn thrives there at a mean temperature below the freez- 
ing point, but ceases in the Alps at situations where the range 
of temperature is higher. This phenomenon is of course 
to be ascribed to the greater summer heat of Scandinavia. 
The Alps possess maize and vine, which Scandinavia does 
not ; the pastures on the i Alps ar/5 richer, and consequently 
grazing is carried on to a greater extent. 

The Pyrenees — South of the basin in which the Langue- 
doc canal is cut, and not connected with the Cevennes nor 
the Alps, this proportionally narrow chain of mountains 
extends from the Mediterranean to the Atlantic ocean. The 
southern boundary is formed by the Ebro valley. The 
chain, situated between 42° 30' and 13° 30' N. L. is 220 

f 

miles' in length, and 48 miles in breadth, and extends in a 
direction from ESE. to WNW. a different course from 
that of the Alps, but still it approaches a line from E. to 
W. The Pyrenees are exposed to the influence of the 
sea more than the Alps, but less than the Scandinavian 
mountains. 

i * • 

The mean elevation of* the* central, which is the highest 


part, is 7466 feet. 4 Tha loftiest peaks are 

Vignemale, „ 10,986 ft. 

Mont Perdu, ... .,. A ../ ... 11,200 

Pic Posets, 11,304 • 

Pic Nethou (Maladetla,) % 11,413 # 

Montcalm, * 10,667 

Canigon, * 9,1^4 

Ip 


The extent of fclie Pyrenees is consequently much smaller 
than that of the Alps, the Scandinavian mountains, or file 
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Carpathians, but they exceed the two latter chains in 
height. 

The passes are in no respect behind those of the Alps, 
and consequently appear higher compared^ to the highest 
peaks. A number of very regular transverse valleys distin- 
guish the Pyrenees, but no longitudinal vallies of any conse- 
quence, nor do they sefld forth &ny terraces on their sides. 

All the risers from the south side are received by the 
riv^r Ebro, which follows an easterly course, and whose 
mouth is in the Mediterranean. The north side sends most 
of its waters to the rivers Adour and Garonne, terminating 
in the Atlantic. The most celebrated waterfaS is at Gaver- 
nic, the height of which isll280 feet, but the mass of water 
is not considerable. No great lakes appear like those at 
the foot of the Alps, or the Scandinavian mountains, and 
the mountain lakes are few, and very small. 

The Pyrenees, like the Alps, are in the middle, granite, 
mica slate, and granular limestone, on both extremities 
other rocks occur, particularly limestone and sandstone. 
No volcanic rocks appear. The metals are the saihe as 
those of the Alps, quicksilver excepted. 

Our knowledge of the Pyre»cian climate is very imperfect. 
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Perpignan, 42° SO' L. 

00. 1 

15.5’ 

74.7,5 

Dax, ... 43° .30' 

50.7’ • 

14.37" 

(>< >.r 

Ml. Louis,* 42° 30' 

* 43.*>a" 

3!i° 

/>(». 7- 


From this it w r ould appear the dfimatc of the north side 
of the Pyrenees is Tnilder at the Mediterranean than Atlantic, 
where there also appears to be l<*Ts difference between the 
seasons, which usually is the consequence of the vicinity of 
the ocean. At Mt. Louis the mean temperature is a little 
higher «than in Stockholm, the winter something warmer, 
but the •summer colder. 


♦ y220 tact. 
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The limit of perpetual snow is found on the north side at 
an elevation of 8320 feet, on the south side at 9174 feet, 
which is nearly the same as in the Alps, notwithstanding the 
several degrees onore southerly situation of the Pyrenees ; 
another proof that the snow line sinks towards the sea. As 
the highest peaks only shoot through the snow line, the 
quantity of snow must be* small, a£nd in consequence no 
glaciers or snow-masses are found, like those of the Alps. 

The wild Flora corresponds with the Alpine ; and the 
Pyrenees* may be divided into alpine zones 'or those of 
alpine plants — the pincs> the oak , tl»e beech , and the chest- 
nut; here alsb the first /md seepnd zone is uncultivated, 
in the third the north European Species of corn thrive, and 
in the fourth the vine and the maize. 

The limit of forest trees is on the north side at 0933 
feet, on the south side at 7359 feet, of the corn cultivation at 
5226 and 5546 feet; as the pastures are neither so rich nor 
extensive a* on the Alps, grazing is less flourishing. The 
wild beftsts are the same as those of the Alps, with the ex- 
ception of the ibex. 

The southern Europe consists of three extensive penin- 
sulas: viz. the Spanish, the Italian, and the Greek, together 
with several islands. 

The Spanish peninsula is bounded by the Mediterranean, 
the Atlantic, and the Pyrenees ; and forms a tolerably regular 
square, interrupted by ncfdcep indents on the coasts, or gulfs. 
Opposite the eastern coast are situated the Balearic islands. 
The latitude is between .36° and 43°, 30'. The greatest 
extent from N. to S. is 480 miles; from W. to E. 540 

i 

miles. The greatest part of the peninsula rises to a con- 
siderable connected mass, the’ mean elevation of which is 
2133 feet, and on this Madrid is situdeed ; Granada is still 
higher, 2550 feet. A trareller setting out from the north or 
east coast for Mafdrid, will have to ascend to a considerable 
height, but once having reached the table land, his path 
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will be easy, for in the west the table land slopes gently 
towards the sea. This extensive table land presents se- 
veral mountain chains, viz. one in the north, another in the 
south, and three intervening chains ; the fiyst mentioned two 
take a somewhat regular direction east and west, the inter- 
vening ones run more N* E. and S. W. ; each of these five, 
and particularly the three intervening chains, consist pro- 
perly speaking of several smaller ones, to all of which are at- 
tributed particular names, but as their course is pretty much 
the same, they will here be comprised under common names. 

The chain forming* the northern margin of the table land 
between the bay of Biscay and the river l^puro, might be 
denominated the Asturi\ Gallician mountains, and consi- 
dered as a continuation of the Pyrenees. They attain a 
considerable height, particularly in the western part ; the 
statements, however, of their elevation are too contradictory 
to be relied upon. The* highest peak is called Pennas 
d’Europa. 

The second chain, between the Douro and Tagusfis the 
(Juadarama , the w estern extremity of which is called Serra 
d’Estrella. The highest peak is Penalura, 8230 feet. St. 
Ildefonso, the highest eastern Europe, is elevated 4053 feet 
above the sea, and the pass leading near it 5120 feet. The 
third chain is Serra Guadeloupe , between the Tagus and 
Guadiana ; the fourth, Serra Morena, between the Guadiana 
and Guadalquivir, are imJMi lower than the two first men- 
tioned chains. % • 

Serra Nevada, forming the southern margin of the table 
land, has a considerable elevation. Cerro de Mulhacen is 
11,504 feet, surpassing the highest peaks of the Pyrenees. 
The Albujarras, reaching. 9280 feet, may be considered as 
promontories to Serra Nevada. 

In the east the table land ig bounded by several small 
interrupted mountain chains, which hardly admit of being 
classified under one general denomination. 
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Altogether separated from the principal chain are Serra 
Monchique , a small elongated chain along the south coast of 
Portugal, the highest peak of which, Serra de Foja, is 4053 
feet, a^d Montsenrat, gouth of the Pyrenees, attaining a simi- 
lar elevation. 

The plains of the Spanish peninsula are but insignificant ; 
the largest are those in Catalonia and Arragon, the coast 
plains in Valencia, and those in central Portugal. 

The islands of Majorca and Minorca are mountainous; 
the Silla Torellos ofi the former is 5121 feet, oii the latter 
* the Silla Toro is 4800 feet above the sea. 

In consequence of the south and north margins of the 
table land being situated so near! the sea, the rivers here 
must be small, and as it slopes towards west, most of 
the large rivers have their mouths in the Atlantic, as 
for instance the Minlio , Douro , Tagus , Guadiana , and 
Guadalquivir . The greatest rivers on the opposite side, 
proceeding to the Mediterranean, are Ebro, Guadalaviar, 
Xucar^ and Segura. The Spanish peninsula possesses no 
lake of* considerable extent. Most of the Spanish moun- 
tains present primary rocks; the table land is chiefly com- 
posed of a red sandstone, which tends to give the country an 
arid appearance. The principal metals are lead, (parti- 
cularly in the province of Jaen,) tin, (in Gallicia,) iron, cop- 
per, silver, and quicksilver. The most important mines are 
those worked in Gallicia aijd Sfcrra Morena. Also meer- 
schaum is found; rdek salt, is very common in Catalonia. At 
Gibraltar a kind of limestone appears, containing many fos- 
sil remains of mammalia ; no aotive volcanoes exist on the 

♦ f 

peninsula, but basalt in several places. 

Our knowledge of the climate* is rather imperfect; tli&t 
of Lisbon and Madrid however is known, and shows a 
remarkable difference between the west coast and the table- 
land. 
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Annual. Winter. Summer. 

Lisbon, ... 38° 30' N. L. ' 61.2° 52.9° 71° 

Madrid, ... 40° 30' 58.3° 43° 76.7° 

Considering Madrid is situated nearly tjvo degree? more 
northerly, and 2133 feet above Lisbon, the mean tempera- 
ture is proportionally higher in Madrid, which is to be 
ascribed to the heating of the extensive 'table land ; the 
winter, however, is 10.1° colder, and the summer 4.6° warmer, 
which a continental climate is produced on the table land. 
In Madrid* the thermometer has been* observed to rise as 

•m 

high as 10.40®, and tQ fall as low as 16.3°, or perhaps lower. 
In Lisbon, on the contrary, the highest point^of the mercury 
has been Gl)°, and the lpwest 27.5°. Snow and frost a?e 
phenomena of rare occurrence in Lisbon, but not at all 
uncommon in Madrid. Sufficient observations to determine 
the temperature of the south coast of Spain do not exist ; 
in all probability the mean temperature will be found amount- 
ing to 65.7°, perhaps a little more ; the winter is very mild. 
At Faro (Algvavia) the lowest point at which the thermome- 
ter was observed is said to be 45.5°. 

The annual quantity of rain amounts to twenty-six inches, 
in Madrid to nine and a hglf inches, the table land conse- 
quently suffers much from drought, and in this respect also 
presents a contrast with the coast. On the table land, 
as well as on the coasts, the summer rain is very scanty, 
but the autumn and winter are the regular rainy seasons ; 
thus, in Lisbon one twenty-fifth ^>art tnly of the annual 
quantity of rain falls during summer ; but during winter 
more than one-third'. *In Esfremadura it is said, that seven to 
niye months sometimes pass without any rain. On the table 
land the atmosphere is aliqost uninterruptedly clear during 
the summer. 

Pdfpctual snow occurs on Serra Nevada only (from which 
its naihe) but the table lands of Serra Guadaramo and Estrella 
are Covered with snow for four or five wdnter months, they 
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are however used as pasture during summer. The vegetation 
of the coasts of the Spanish Peninsula presents the general 
features characteristic of the Mediterranean coasts in central 
Europe, among which vve may particularly mention the ever- 
green trees and shrubs , requiring a mild winter, and which 

therefore cannot thrive to the northward of the moun- 
» * 

tains separating southern frcim the Northern Europe. To 
the evergreen trees belong the cork tree , several species of 
oak, which unlike ours retain their foliage in winter, the lau- 
rely the myrtle , the Ihitiscus , the so-called “ strawberry-tree 
the pine , and the cypress. Here also appear a greater 
number of finely scente<] plants, and shrubs than in the 
north, particularly among Labiatal (rosemary,) thyme, sage, 
&c.); numerous bulbs with beautiful flowers, and many 
of our garden plants, as the wallflower, tazette, anemone, 
adonis. Several tropical forms appear, such as the dwarf- 
palm . The luxuriant grasses of the northern countries are 
missing, particularly during summer, when the soil suffers 
from drought and heat. 

•To be continued. J 

Economic Geology . By Lieut. K. Baird Smith, Bengal 

Engineers . 

* t 

The doubts with which th£ claims of geology to eco- 
nomical importance were so long received, may perhaps be 
traced to the unphilosophical spirit and f perverted views 
with vrliich its study was originally pursued. Founded en- 
tirely on extensive, minutej and careful observation, it .re- 
quired a degree of patient application uncongenial to fne 
speculative tendencies which pcrvaded^the scientific world 
at the time it first began c to attract public attention, and 
as all science was f then commingled with polemical con- 
troversy, the leading doctrines of geology, intimately as- 
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seriated as they were with certain points of theological 
belief, furnished a ground on which the opposing parties 
could meet and struggle. The consequence naturally was, 
that amid the bitterness of controversial discussion, pbser- 
vers viewing the limited range of facts they possessed 
through a distorted medium, drew only such conclusions 
as were agreeable to tileir owi! opinions, while a spirit of 
wide and unwarranted generalisation took the place of close 
and rigid induction from carefully observed phenomena. 
Under suclf circumstances geology was* little mo, ye than a 
mass of fanciful and fantastic cosmological doctrines, and 
practical men seeing theory succeed theory in endless 
succession, and remarking! the useless, and often mischiev- 
ous tendency most of these speculations exhibited, uaturally 
became prejudiced against the science in which they origi- 
nated. In time, however, as generally happens in such ca- 
ses, these controversies wrolight their own cure, and men 
began to see that in order to form any correct notions of 
the original state of our earth, it was first essential to 
obtain accurate ideas of its present and actual condition. 
Devoting themselves therefore to observation and careful 
induction from that alone, geologists succeeded in rapidly 
rearing a fabric second in solidity, beauty, and importance 
to but one in the whole range of physical science, esta- 
blishing the claims of geology to high economical value 
by exhibiting numberless instants of its successful appli- 
cation to the purposes of man, and* at tlft same time deriv- 
ing from their djscqveries such .additional and convincing 
proofs of the benevolfince, wisdom, and power of God, 
as in themselves to be sufficient to render “ doubt absurd, 
and atheism ridiculous.” • 

Economic geology lias now an existence as real as eco- 
nomic astronomy, chemistry, or botany, and an acquaintance 
with its principles is calculated to afford* most valuable as- 
sistance in, and is sometimes absolutely essential to, the 
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successful prosecution of all those varied schemes of utility, 
ornament, or profit, in which the engineer, architect, coal 
worker and miner are respectively engaged. 

The importance of disseminating information on this sub- 
ject is therefore unquestionable, and were a proper system to 
be pursued, the mineral wealth arid resources of this country 
might be investigated and developed to an extent hitherto 
unknown. Three or four years ago the Government in 
England having had its attention directed to economic 
geology by the distinguished geologist Mr. De la Beclie, 
and appreciating its many important applications, sanction- 
ed the establishment of ri Museum for the special purpose 
of promoting its cultivation, and 1 facilitating its study. The 
object contemplated in forming this “ National Museum of 
Economic Geology,” as it has been called, “is to exhibit 
at one view r the known mineral wealth and resources of 
Great Britain, so arranged as to furnish every information 
to those required to direct, or anxious to promote, any pub- 
lic or private undertaking, as to the extent to which such 
wealth and resources might be available for their purposes.” 
The localities of all mineral substances used for roads, public 
works, and buildings, for orm mental purposes, from which 
useful metals are extracted, or which illustrate the applica- 
tion of geology to agriculture, are carefully marked on good 
maps, and all information concerning them centralised and 
made accessible with every possible facility. 

Indications have recently been given of an intention on 
the part of the Court of Directors to encourage the for- 
mation of a similar institution in this country, and should 
the system which has received the sanction of the British 
Government be fully adopted here, its influence on' the 
progress of our acquaintance with the economic geology 
of India will, it can scarcely be doubted, prove most deci- 
sive. Much consideration will however be requisite in 
arranging the details of the plan, so as to make it pro- 
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ductive of the greatest possible amount of general benefit, 
and many difficulties arising out of the peculiar circum- 
stances in which those who might be inclined to avail 
themselves of its establishment are placed, will reqiyre to 
be overcome before all that it is capable of effecting be 
actually realised. • 

It has been stated t© us that the Government of India 
have given a favourable reception to a suggestion for the 
formation at Delhi of an establishment similar in principle 
to the seniefr department of the Royal Military College at 
Sandhurst, where commissioned officers have every oppor- 
tunity of prosecuting those branches of professional study 
for which such establishments alone furnish the requisite* 
facilities. The beneficial operation of the Sandhurst senior 
department in furnishing officers well qualified for the 
scientific duties of the army, or for detached employments 
requiring scientific attainments, is undisputed, and there can 
be but little doubt that a similar institution, offering to 
officers of all branches of the Indian army like facilities 
for the acquisition of professional *and general knowledge 
would be attended with results equally beneficial, and pro- 
bably, under existing circumstances, even much more so. 
Supposing then that such an establishment should ultimately 
be formed, the Museum of Economic Geology for which the 
Directors have sent out a collccti on gf properly arranged 
geological and mineralogical ^specimens, might most advan- 
tageously be attached to it, and economic geology made 
one of the studies prosecuted there. By such an arrange- 
ment, the officers whe/ in rotation joined the institution 
would have the opportunity of becoming acquainted with 
the principles of the science, would have their attention 
directed to the various points connected wdth the economic 
geology of British India which yet require investigation, 
and grateful for the facilities afforded {Jiem by Govern- 
ment, would go forth again prepared to render the infor- 
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mation they had acquired in every way subservient to its 
interests, by endeavouring to develop the mineral resources 
of the country, and contribute to the welfare of the people 
over Which its power* extends. 

Unless however some such means as the preceding are 
taken to give ejfect to the design ’contemplated by the Court 
of Directors in sending to this courftry what may be consi- 
dered the nucleus of a Geological Museum, it cannot be 
expected that much benefit will result from the step, since 
the pecuniary loss* to which individuals would be subject 
were they to quit their duties for the purpose of attending 
the Museum; •will always*operate,as an effectual bar to their 
cloing so. It is to be hoped however that the spirit of the 
Home Government will be sympathised with here, and 
that effectual measures will be adopted to open up to the 
Service generally the means of acquiring information of 
so useful and practical a character. 

In the following papers it is proposed to describe some of 
the most common applications of geology to the useful 
purposes of life, and although, from the extent of the subject, 
a portion only of it can be presented to view, it is yet hoped 
that the effort will not be uuaocompanicd with advantage. 


No. 1. 

On the Geological Relations of Artesian Wells . 

The dependence of*the welfare and prosperity of the 
inhabitants of tropical countries generally on their posses- 
sing abundant supplies o f f goad water, gives a natural pro- 
minence to the means usually resorted to for obtaining these, 
and as the method of boring, when employed in subservience 
to certain general principles included 'within the province of 
economic geology, offers ^peculiar facilities and advantages, 
the developments of these principles may prove at once 
interesting and useful. It too frequently happens that they 
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are unknown, or if known are neglected, since had the case 
been otherwise it is certain that the records of our Indian 
boring operations, varied and extensive as they have been, 
would have exhibited results of a more satisfactory oharac- 
ter than they have hitherto done. It is undoubtedly true 
that sources of failure lifrk unseen in locates to all out- 
ward appearance mosf favourable for boring experiments, 
and no amount of geological knowledge can enable one 
ti\ predict, with absolute certainty, the success of individu- 
al operations, any more than the most 'thorough. acquaint- 
ance with the laws of mortality can enable one to forc- 
tel the duration of individual livqs ; but still* the geologist 
is in possession of information which gives him the power 
of duty estimating the probabilities for and against success 
in each particular case, and can confidently point to the 
course warranted by reason and experience. The proof of 
the correctness of this remark will appear as we advance 
into the subject of this paper. . f 

The clouds of heaven and the waters of the o’ccan are 
the two great natural reservoirs by which the earth is 
supplied with water, and a system of circulation is main- 
tained between these through the medium of the atmos- 
phere. We examine the beautiful, but hitherto inexplicable 
machinery by which this process is carried on, in vain, to 
discover indications o£ the first step towards its establish- 
ment, and it is from an entirety ‘different source we learn 
that the earth was the primary source oSf the system, since 
before rain fell “.A jnist went upJVoin the earth and watered 
all the ground.” — The* cycle *thusj .commenced has flowed on 
uninterruptedly ; from that early day is this world’s history* 
up to the present time, the Source of unnumbered blessings 
to the varied subject of the kingdoms of nature. 

Thc # waters of the ocean, in obedience to the law of eva- 
poration, ascend through the lower portions of the atmos- 
phere in minute and invisible particles, which under the 
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influence of their as yet mysterious attractive affinities be- 
come aggregated in its higher regions in the form of clouds. 
These are distributed through the instrumentality of the 
windhover the- surface of the earth, and according to 
circumstances descend either as refreshing showers, or at- 
tracted by mountain ranges serve to feed the numerous 
streams which flow from thfcse, or absorbed by the earth 
itself as they pass through its porous strata, and form those 
internal reservoirs whence natural and artificial fountains 
derive th$ir supplies. It is with the latter cake alone wc 
have at present to do, and the geological relations by which 
it is accompanied will no^ be examined. 

• Since the diameter of an Artesian well is seldom more 
than six or eight inches, it is evident that to make it econo- 
mically valuable, the water must not only rise in it, but must 
also overflow with some force at the surface. Such overflow- 
ing is indeed the characteristic of an Artesian in contra- 
distinction tp a common well, the supply in the latter maintain- 
ing a stationary level, and its diameter being necessarily con- 
siderable. In order that the water in an Artesian well may 
thus rise above the surface, it is essential that hydrostatic 
pressure should be exerted epon it, and to this end a 
certain disposition of strata is necessary. The important 
connection between the geological structure of any particu- 
lar locality and its adaptation for boring operations is thus 
apparent, and in passing sve maty notice the incorrectness of 
the opinions n#t infrequently advanced, that all localities 
are alike, and that since Artesian wells have succeeded in a 
great many places, they arc therefore applicable in all. A 
very limited acquaintance with the peculiarities of .the 
earth’s structure, and of the arrangements of the beds com- 
posing its crust, would suffice to shew«how untenable such 
views are. * 

Districts in whiqh the class of rocks usually denominated 
primary, prevail, to the exclusion of those of later formations, 
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are not favourable for the employment of tjie method of 
boring. It does indeed sometimes happen that when such 
districts have been subjected to violent disturbing forces,^ 
when the strata have been fractured #and • upheaved*, and 
faults formed, that large bodies of water collect beneath the 
surface ; but these disturbances being local fc and most fre- 
quently furnishing therflsclves n&tural drains for the collect- 
ed waters, their occurrence does not remove the many obsta- 
cles primary districts present to the success of boring expe- 
riments. The individual rocks of which 'these are .composed 
being of a close, hard, crystalline structure, and exhibiting 
no alternations of porous with impervious strata, the only 
chance of success would he in meeting with some interioi* 
sheet of water, but this is far too vague to warrant the 
expenditure of time and money which would necessarily be 
incurred, and it may therefore safely be concluded as a 
general principle, that boriilg operations ought not to be 
undertaken in primary formations, since the natural machine- 
ry on which their success depends is not to be found in 
these. The geology of India, like it? history, carries us 
back to the earliest epochs, and primary rocks constitute a 
large portion of its frame wo4L This is especially the case 
in southern India, where granitic rocks are almost universal. 
These are generally covered at low levels with nothing 
more than a bqjl of derivative sand by .which water is readi- 
ly absorbed, and may again as readily be recovered by com- 
mon wells. Every attempt how r eyer vflhich has hitherto 
been made (and^th^re have been several) to increase the 
supply of water in the%c localities by boring through the 
hard and massive rocks has naturally failed, and the failures 
are*easily explicable from the circumstances above stated. 

The alternations of porous with impervious strata in later 
sedenientary deposits, and the continuity of these over ex- 
tensive areas, with their occurrence at high as well as low 
levels* furnish us with those dispositions which most favour 
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the adoption of the Artesian system. The extensive develop- 
ment of secondary and tertiary formations over the surface 
of the earth affords a wide field for boring operations, and 
already in England, ..France, Germany, Italy, America, and 
it is said in China, they have been extensively and success- 
fully employed. To illustrate the geological principles on 
which the action of Artesian 1 springs l depends, let us suppose 
that the upper part of a hill. A, consists of a soft porous 
sandstone, and that by noting its dip, it is observed to p^ss 
at a low^ngle, berteath the plain B; continuing the exa- 


A 



mination of the locality it is found that the sandstone is 
completely covered toy a' bed of close adhesive clay, over 
which again a certain depth of surface soil reposes. Now 
with this arrangement, which f j not an uncommon one, it will 
readily be observed, that the water falling on the sand- 
stone being easily absorbed by it will naturally seek the 
lower level of the # plain, passing underneath clay, and 
as the process of absorption will have been in progress for 
ages, it is probable that the water-bearing stratum will 
be highly charged. Should it have become thoroughly 
saturated, a scries of natural Artesian springs will be 
found along the line Af junction of the impervious 
clay with the sandstone, antL should this line be *but 
little elevated above the level of tljp plain, it would be 
unadvisable to attempt boring, since the water woald be 
carried off by thgse natural drains. But if no springs are 
found, or if they are only found at a considerable 'height 
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above the plain, then the sandstone under the clay would 
certainly be charged with water, and a bore carried through 
the latter would have every probability of success. The 
water would rise with a force proportional & the perpendi- 
cular height of the source of supply above the point of is- 
sue, and it may be remarked, that if there are good grounds 
for believing the porou/ stratum to be continuous for a con- 
siderable distance, or to communicate directly with other 
porous strata, it is not necessary to sink the well in the im- 
mediate vicinity of the hill, and it would be advantageous, 
especially in countries subject to periodical droughts, to 
have as great an interval as might* be compatible with the 
success of the project between the well and its source of 
supply, since there would then be the less risk of exhaustion. 

It is quite possible that when the auger brings up sand 
the water may not immediately rise, since it may have per- 
colated only to the lower portion of the porous bed, but the 
disposition is favourable, and perseverance will* ultimately 
ensure success by driving the bore through the sandstone 
till it reaches the water line. There is a farther possibility 
that the sandstone instead of reposing on an impervious bed, 
may be underlaid by a pervious one, and to this the water 
may have penetrated. Still however the probabilities are 
in favour of success, since in alternating beds an impervious 
one may reasonably be gxpected to occur after two or more 
pervious strata have been met with,. # Throughout nearly the 
entire series of secondary rocks, especially ?n the oolitic and 
cretaceous groups,, suph alternations occur, and boring has 
been successfully employed in* mapy localities where these 
formations alone prevail. A similar succession of loose 
arenaceous or calcareous with compact impervious argilla- 
ceous deposits characterises tertiary formations, and these 
being disposed chiefly in basin-shaped hollows, have been 
found peculiarly adapted for Artesian wells. It is only 
indeed m secondary and tertiary formations that boring has 

E 
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realised its fall economical value, since, as far as my infor- 
mation extends, I am not aware of any instance of perfectly 
successful boring operations carried on either in transition 
or pKmary disfrictsi As before stated, accidental causes 
may give rise to temporary supplies on such localities, but 
the hydraulic, arrangements essential to the action of an 
overflowing fountain not being therfc available, the Artesian 
system cannot be introduced. Hence then it may be 
borne in mind as a general principle, that all countries iri 
which {secondary or tertiary formations are extensively 
developed, will furnish those localities in which boring 
may be employed with %thc greatest probability of an ade- 
quate return for the expenditure incurred. 

The locality which perhaps more than any other in tin? 
world has tended to give celebrity to Artesian wells, is the 
tertiary basin of the Thames, the strata of which consist- 
ing of a series of siliceous, * calcareous, and argillaceous 
deposits, both of mechanical and chemical origin., rest in a 
basin-shaped hollow of secondary chalk. As this chalk, 
and also the sandy beds of the basin itself, outcrop at various 
points, the water falling upon them immediately percolates 
through them and accumulates in the lower portions of the 
basin. It here remains under great pressure, since the 
London clay, a bed of compact adhesive clay several hundred 
feet in thickness, overlays the whole. The moment therefore 
this clay is pierced by*tjie auger the water rushes through 
the aperture wifh great violence, and the point of supply 
being considerably elevated above tjiat t of issue, an over- 
flowing well is established. • No disposition could be more 
favourable for boring operations than this, and lienee the 
very general success which has attended them in tins and 
similarly constituted localities has • perhaps led to their 
economical value being%over estimated, and over "sanguine 
hopes entertained of their universal applicability. It is to 
be regretted that the cases of failure have not been recorded 
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as well as those of success, since if we are to accept the 
authority of a writer in the second vol. of the Transactions of 
the institution of Civil Engineers, these would have led to 
some modification of our present views* on the subject, and 
would certainly have tended to lessen our confidence in 
the system generally.. The tertiary basin, of Paris has 
also, as might be anticipated from its constitution, been 
found admirably adapted for boring operations, and in it 
tliqy have been carried to the enormous depth of 1800 feet 
(English), ff we are to judge by the unfortunate# issue of 
the many attempts which have been made to obtain Arte- 
sian springs in the delta of the Ganges, we wCuld conclude 
that such formations are not adapted for boring, and it may 
be useful to consider briefly in how far this conclusion is 
supported by the geological information furnished by the 
most recent and most successful of the series. 

Had the delta of the Gaflges been formed slowly and 
gradually by sedimentary deposits from the river, without 
the interference of disturbing forces, the inclination of the 
strata composing it would have been so slight that the \Vater 
percolating them would have no tendency to rise above the 
surface, and the establishment of overflowing wells would 
consequently have been hopeless. The deepest section of 
the delta we have as yet obtained shews however very clear- 
ly that this uniformity has by no means prevailed uninter- 
ruptedly during its formation,* but.that disturbing forces of 
considerable, occasionally of great, intensity have at different 
periods been in active, operation, altering the relative level of 
the country over which *the river has flowed, and producing 
changes in the bed of the receiving basin itself. The nature 
of tlie fossil remains, and the dimensions of the gravel found 
at 480 feet from the-* surface of the ground, the greatest 
depth Hitherto attained, were such to lead Dr. McClelland 
to the conclusion, that when these were originally deposited 
bold rocky mountains existed in close proximity to the pre- 
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sent site of Calcutta ; and taking his data from the results of 
personal observation on the transporting power of rapid cur- 
rents, he estimates the distance of these mountains as not 
greater than 20jor 30 miles.* — Resting on this bed of coarse 
conglomerate, the entire depth of which is unknown, al- 
though it canpot be less than 80 feet, the bore having 
pierced it to that extent, there ar6 beds of carbonaceous 
matter and lacrustine clay bearing the clearest evidence of 
having been quietly deposited on a marshy surface richly 
clothed with vegetation. Ere this could have taken place, 
the powerful currents indicated by the gravel must have 
been arrested, and as thjs could only be effected by a great 
lowering of the inclination of the bed of the river, we may 
infer the check arose from the entire subsidence of the 
range of hills above alluded to. The extent to which this 
took place it is impossible for us to estimate, but the depo- 
sits which the river continued to make would repose upon 
the ^depres^ed masses, and were boring operations to be 
carried on successfully in such localities, they would ulti- 
mately expose these again to our observation. Supposing 
then, as without impropriety we may do, that the rocks of 
which these hills were composed stretched away beneath 
the conglomerate bed formed by the large gravel borne 
along by the torrent issuing from them, we are led to believe 
that had the Fort William boring operatiops been success- 
fully carried through the .entire depth of the conglomerate, 
the auger would tnen have impinged on the solid rock ; and 
if so, the question naturaljy occurs — \yould the experiment 
have terminated favourably ? . When we remember that the 
conglomerate was almost entirely composed of debris from 

ii 

* The reader who may wish to sec this subject treated in greater 
detail, is referred to a paper “ On the Structure of the Delt Q of the 
Ganges,” by the writer, in \he 3rd vol. of the Calcutta Journal of 
Natural History, antt more especially to Dr. M‘Celland's editorial re- 
mark on that paper in the same work. 
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primary rocks, admitting of the inference that the chain of 
hills itself was formed of members of this series, there can be 
but little hesitation in replying in the negative. We cannot 
of course say with absolute certainty that the conglonierate 
is underlaid by the solid rock, but from the considerations 
adverted to, the probjibilfties are in favour pf its being so. 
But although in the distance of the boring operations in 
Fort William it appears probable that success never would 
lii^ve been attained, it by no means follows that deltas gene- 
rally are ilt calculated for similar experiments. * On the 
contrary, these operations, by exhibiting undoubted proofs of 
changes in the relative levels of the part of deltas due to the 
action of disturbing forces, ^continued at intervals during the 
deposition of their constituent beds, furnish good grounds 
for the belief that the hydraulic arrangements required for 
the success of the Artesian system exist in such formations, 
and that attempts to establish overflowing wells by boring 
through them, may be made without involving any violation 
of the general principles already developed on which the ac- 
tion of these depends. 

Sufficient has now it is hoped been said to convey a gene- 
ral impression of the geological relations on which the Arte- 
sian method is essentially dependant, but it remains still to 
notice the principal sources of failure to which it is subject, 
an acquaintance with these being absolutely necessary to the 
formation of a correct estimate of, the propriety of boring in 
any given locality. 

The effect of tfcose disturbing forces to which geologists 
have by almost commoft consent aligned an igneous origin, 
and* which have prevailed during every epoch, has been the 
production of innumerable dislocations in the strata of which 
the earth’s crust is composed, and we accordingly find them 
fractu?ed, altered, and upheaved \s every possible w r ay. Se- 
condary and tertiary equally with transition and primary 
rocks ^iave felt the influence of these disruptive agents, and 
the continuity which is so essential to the hydraulic effici- 
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ency of the former has in many cases been materially inter- 
fered with, in others entirely destroyed. There is, accord- 
ingly, no cause of failure in boring operations more faithful 
than the occurrence of these dislocations, or “ faults.” Their 
effects are various ; they either wholly interrupt the percola- 
tion of the wajer through the p6rou,s beds, or open up a 
passage for it interiorly, so that it descends deeper into the 
earth, or they throw it to the surface in the form of springs, 
in localities where it may be of comparatively little import- 
ance. Much care is therefore necessary in ascertaining the 
existence, nature, and direction of these dislocations in the 
vicinity of any locality intended for an Artesian well, and 
although they are frequently concealed, yet the character 
of the adjoining country, the disposition of the strata, 
and above all the existence or non-existence of surface 
springs, will afford materials for the formation of an esti- 
mate of the probabilities of success. With reference to 
the £ast mentioned circumstance it has been remarked, 
that powerful springs arc almost invariably indications of 
extensive faults, and in the examination of large tracts of 
country no single instance has been found in which the one 
occurred unaccompanied by the other. Faults, it is true, 
constitute a most important part of the general hydraulic 
machinery of the globe, but their influence on the particular 
system under remark may be most injurious, end to estimate 
duly their effects in deranging the conditions required for 
the effective action of an Artesian well, is a most important 
preliminary step to commencing the actual. work. 

Observations on the dip o* direction of inclination of 
the strata should also be carefully made; and should* be 
extended over a considerable* portion of the adjoining 
country. The inclination of the beds vOkll necessarily deter- 
mine the course of the percolating water, and if these are 
exposed either by ttatural or artificial sections, in the neigh- 
bourhood of the locality under examination, then the water 
will discharge itself there, and a well sunk without reference 
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to a circumstance of this nature would inevitably prove 
unsuccessful. When the deposits rest in basins these 
observations are of much importance, since by neglecting 
them the bore might be commenced ®n the verge df the 
porous strata, instead of at some distance within the basin ; 
and in such a case rib pressure would # be exerted on 
the water the establishment of £&i overflowing well would be 
impracticable. A clear apprehension of the general princi- 
ples on which the Artesian method depends will suggest 
several minuter sources of failure, but it is un necessary to 
specify these in detail, since on careful examination of the 
locality they would not escape notice. Improvements in the 
mechanical department of#boring, will, it may be expected, 
gradually diminish the risk of failure from the depth to 
which the porous or impervious beds may extend, and also 
from the tenacity or hardness which the latter may possess. 
The first mentioned sources bf failure can only be discovered 
and guarded against by the aid of the geologist, and we 
repeat again, that no boring operations ought ever to be 
undertaken irrespective of the information he is able to 
afford, otherwise there is no reasonable warrant for the 
expense their prosecution involves. 

We have hitherto spoken of boring exclusively as a prin- 
ciple, but in conclusion it may be remarked, that it is not 
unfrequently useful as an auxiliary in* meeting demands for 
increased supplies of water. * When a water-bearing stratum 
is pierced by the auger, and the water ii found to rise only 
partially in the boi;e, a common well may then be sunk 
down to this level, and the bore will act as its feeding pipe. 
The comparatively slight expence of boring admits of its 
extensive employment in this way, and it is peculiarly appli- 
cable in doubtful tonalities, where the great outlay required 
for a'common well of considerably diameter, combined with 
the possibility of its being ultimately unsuccessful after all, 
would effectually prevent its being resorted to. 



On the Red Marl * Formation of Mysore. By Captain 
J. Campbell, Assistant Surveyor General , Madras Esta- 
blishment . 

In the Madras Journal of Science I have already hazard- 
ed publicly my opinion that writers on primary geology 
have been too hasty in framing their theories of the oper- 
ations of nature. It is fortunate that in this I stand not 
alone, but have the able support of Dr. Boase of Cornwall, 
and apparently of most of his associates in the Royal Geolo- 
gical Society c of that country, (vide Boase’s Treatise on 
Primary Geology, 1834). € 

In Europe there are many tracts in which primary forma- 
tions prevail, but none have yet been described in which 
granite is the prevailing, and most apparent rock. When- 
ever therefore granite and its associations are described, we 
find the wildest and most contradictory opinions promul- 
gate?!. 

Werner in first drawing attention to primary geology, from 
the examination of a tract where tabular rocks prevail, was 
naturally led to the Deposition \jnd Aqueous theory. Hutton 
and Playfair from the examination of the north of Scot- 
land, where granite in its associations appears to form veins 
in the adjacent rocks, of course hit upon the Igneous theory, 
which, on the strong ground afforded by the tract selected, 
was successfully maintained; and Maccullocli in confining 
himself to the same tract has collected also strong evidences 
of the igneous action, but for want of .a sufficiently extended 
experience and acquaintance with like formations in other 
countries, has committed himsqlf in sneering at Saussure, 

* As this term is applied in England to certain beds of new red 
sandstone containing calcareous conglomerate and nodules .of lime- 
stone, it is necessary «to remark that the author uses it in a peculiar 
sense, as explained in the sequel. — Ed. Cal. Jouhn. Nat. Hist. 
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because that distinguished philosopher, from being better 
acquainted with the extensive alpine and rocky districts of 
Europe, has tacitly acknowledged himself incapable of des- 
cribing the active causes employed by tke Creator in farming 
those portions of the globe which he had carefully, but only 
superficially examined; such at least we must consider to be 
the spirit of Macculloch’s remark, “ that after twelve years 
more experience Saussure died and made no sign.” 

Dr. Boase in describing Cornwall has pointed out many 
phenomena Tpiite incompatible with prevailing theories, and 
also by references to the works of other writers has shewn 
that the same phenomena may be observed in tfthcr parts. 

The circumstances pointed out by Dr. Boase have obliged 
Professor Philips to acknowledge, that “ we may freely 
admit that they in some cases point to agencies not yet 
familiar to our philosophy; that a full examination of the 
whole series of granites, por|1hyi ies, serpentines, and killas, 
and of the disseminated and venigenous minerals in them, 
will kindle a brilliant light in the most secret laboratory of 
nature; but one thing is wanting, an exact description of all 
the characteristic facts observable in each particular case, 
without the adornment, of theory or the disarray of new no- 
menclature, (Encyclopaedia Mctropolitana — 'Geology). This 
candid acknowledgment from one of the first professors of 
the science is, consider, as great a concession as could he 
expected from a professed theorist, and would seem to con- 
fess that geologists in describing primary formations have 
thought too much al^out theories, and too little of giving 
exact descriptions. * * 

In. South India, the primary and granitic formations are 
devfloped in such vast extent-; that the most casual observer 
cannot fail to collect 4he most useful information; and did 
geologfsts in that part of the country display a little more 
energy m appreciating the advantages tlrey have at com- 
mand, there can be little doubt that in a few years they 
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might claim a first rate place in the acquisition of the 
knowledge required for a proper elucidation of the subject. 

The geology of South India has been stigmatised as mono- 
tonous, and as hi great measure devoid of interest. In this 
opinion I cannot concur ; for I have found in the examination 
of the Salarn district, which is a particularly marked granitic 
formation, the most majestic'piles of rocks, the most wonder- 
ful associations, the most extraordinary and attractive deve- 
lopment of particular phenomena, and the most exciting 
variety and interest*. It is true the formations are continuous 
and extensive, perhaps therefore monotonous to some ; but 
the utmost facility is tliur afforded to multiply the observa- 
tion of facts, and to ensure tho correctness of consequent 
deductions. It is true that the examination of such a forma- 
tion cannot afford amusement to an idle hour, and the best 
memory would fail in attempting to compare observations iitf 
detached points, unless aided by minute and laborious 
examinations, and the careful use of ink and paper. 

What may be called the red clay formation of Mysore 

is one of these, so-called, “ monotonous” formations ; but 

being one of the most extensive and continuous in South 

India, is also one of the most interesting. I have not had 

the opportunity of traversing its whole extent, and can by 

no means pretend to describe it perfectly, but hoping to be 

able to correct some errors, as well aa to draw more 

r 

attention to the subject, * and perhaps to elicit information 
which may be now in abeyance, I shall do my endeavour to 
state the results of my ow,n observations' f\s well as I am able. 

A similar formation tp that of “Mysore is unknown in 
South India, and the district in which it occurs is the. most 
elevated in that part of the c&untry, being about 3,00(J feet 
above the level of the sea. The extent of this formation 
I am unable to determine, ^pd I have been unable to find 
the necessary information in the works to which I have 
access. Bangalore, Oossoor, Pcdda Ballapoor, ail'd Nun- 
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dydroog, are all situated on this tract, and from the summit 
of Tn undydroog all the surrounding country for «‘i0 miles at 
least appears to be the same. Venkcttgherry, Baitmun- 
galum, and Colar are also, if I remember correctly, siiSiatcd 
upon it. This tract is separated from the lower plains 
which surround it by a sudden rocky break, or abrupt 
difference in the levels? in which granite is the prevailing 
rock, mixed with crystalline schists, porphyries, and traps. 
This break occurs at Naiknairy ; at a few miles east of 
Oossoor ; at a few miles south of Bangalore, on the road to 
Seringapatam ; at a few miles west of Bangalore. 

The general surface of this formation is aif arid, gently 
undulating level, in sweeps # of a mile or two in width, and 
about 100 feet high at the most, and it is peculiar also in 
appearance, from being generally almost bare of trees and 
wild shrubs, although a few topes of mangoes and some 
banian trees may sometimes be seen in the hollows, or near 
tanks. The composition is sometimes a sort of* red sandy 
clay like a half-burned brick, byt more generally it is 
of a friable structure, exactly like some of the softer 
kinds of the new red sandstoye of England ; and as I con- 
sider it best in describing rfteks, that the names applied 
should give the most correct idea of their structure and 
composition, without any reference to geological position, 
1 therefore propose to, call this formation, “ Red marl,” a 
term which I think is not likely to* mislead any one, or to 
cause any person to suppose that the formation has any 
thing to do with* tire new red sandstone of England in 
geological position or as*sociatitms.» 

Although in general the structure is friable between the 
fingers, yet it is sufficiently firm and solid to resist the action 
of rain and running $uter, unless when collected into nul- 
lahs, an$ in consequence the channels of these are in ge- 
neral deep mural ravines, often 20 feet in-depth. In some 
parts I have seen a structure arranged in thin layers, con- 
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taining embedded rounded pebbles, but I believe this to bo 
generally almost superficial, and to be probably a recent 
aggregation of the debris washed from the surface. 

The surface; yields easily to the native plough, and 
produces crops of Raggy , Iwaree , and Cholum without 
irrigation, but generally the upper part which lias been 
disintegrated by cultivation is so superficial, that an exten- 
sive surface may sometimes be seen where the soil has been 
entirely washed off* by the heavy rains, leaving the here 
naked original roclc, bearing on it the crossed scratches or 
small channels produced by the point of the plough. 

It is rcmaftable that <:n this formation both kunkur and 
carbonate of soda arc almost unknown, while from the soil 
in the hollows, muriate of soda, mixed with muriate of lime, 
are commonly found, and the separation of the muriate of 
soda is a manufacture of considerable extent. 

The depth of the red marl is very various, sometimes be- 
ing more than thirty feet, while at others it is not more 
than two or three, and in other parts the red marl is alto- 
gether wanting, the coarse white kaolin* which universally 
underlies it appearing at the surface. 

By sections in the nullahs it appears that this formation 
is universally underlaid by a continuous bed of granite, 
which appears also to have an undulating surface, for at 
various points it protrudes in the shjipe of smooth, rounded 
masses, sometimes of great magnitude, as at Nundydroog. 

* The author here uses the term biotin , and from his accurate know- 
ledge of the constituents of rocks he is doubtless perfectly right. We 
have however availed oursclvcs r of the discretion lie has kindly intrusted 
to us, of suggesting the term “porcelain clay,” which is the same tjiing, 
while the term is much better understood by the generality of readers 
in almost every sense. As the improvement f>f Pottery in India is now 
becoming an object of public interest, Captain Campbell, in the course 
of his valuable rcse^clies may be able to point out the best variety 
of the clay in question, for this important purpose. — Ed. Cal." Journ. 
Nat. Him. , € 
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This granite is the hornblendic kind which is so universal 
in South India, and the surface of the larger masses appears 
generally to have a cleavage into layers, which yields to 
the heat of a wood fire upon it, and k is tn consequence 
generally used as building material. From this tabular 
cleavage, and its being generally striped wit|ji veins darker 
than the rest containing*more hornblende, it has been called 
gneiss by some writers. But both gneiss and other schists 
am almost unknown in this formation, and the only part in 
which I have seen any gneiss is near Nundydroog. • Gneiss 
and striped granite are often confounded by Indian petrolo- 
gists, but I think there could be nc* mistake if attention was 
given to the way in which they cleave with regard to their 
structure- 

Hornblendic granite is often seen in mammillar masses, 
crossed by a regular striped structure, exactly resembling 
the lamination of gneiss; but’it has no cleavage at all in the 
direction of the apparent lamination, and on the contrary Dr. 
Benza has pointed out that the tabular cleavage is almost 
universally horizontal, while the apparent lamination is~ver- 
tical ; while in both hornblendic and micacious gneiss the 
cleavage corresponds with th* apparent lamination, both of 
which are generally vertical when in situ. 

The red marl in some very few instances may be seen 
lying immediately upoy the granite, but almost always a 
stratum of coarse kaolin is interposed between the granite 
and the red marl. This kaolin is generally of a pure white 
colour, and of a soffr friable structure, and it is in conse- 
quence often mined for the purpose of being fraudulently 
mixed with chunam, which I have above remarked is very 
scarce in this tract. * 

Near the granite tlrS kaolin has a coarse granular and cellu- 
lar structure containing grains of q<aartz, and it shews a very 
apparent graduation within the space of about three or four 
feet into a fine white pulverulent earth meagre to the touch ; 
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from this point it appears again often to graduate in colour 
and composition, becoming more red and ferruginous as it 
approaches the red marl, and sometimes the graduation 
between the r£d marl and kaolin is perfect, not apparently 
by any mixture of the two, but by a gradual change in com- 
position, and qlso by the kaolin becoming more arenaceous. 
But in general the division between ‘the two is quite distinct, 
the kaolin running in white, tortuous, gradually decreasing 
veins into the red marl for several feet ; at the south shle 
of Davewhully this is very beautifully and distinctly shewn 
in a nullali where the veins of the kaolin are also reticulated, 
insulating poftions of tha red marl between them. 

Sometimes the granite may be seen in round insulated 
boulders of considerable magnitude embedded in the kaolin, 
but there is never seen the slightest graduation between 
the granite and the kaolin, the distinction being always 
perfect, without the slightest alteration in the composition 
or structure of the granite, except a very slight scaliness 
on the outside of the masses, which may be sometimes 
seen. 

Both in the red marl and kaolin, tortuous, vertical, and 
irregular veins of quartz are^seen, sometimes several feet 
in length, composed of cracked pieces arranged with the 
angles perfectly coinciding , but always separated from 
each other about the 1-lOtli of ari inch, as if they had 
shrunk after having been expanded by a state of high 
ignition. In the farge nullah near what is called the Belfry, 
I observed a large plate of .quartz nearly four feet square and 
only about two inches thic;k, inclined 1 slightly so as to lie on 
its bed, while the whole surface was exposed, by which it 
was apparent that the whole w'as cracked into pieces about 
two inches square, as in the veins. 

' [ have remarked the almost general absence of schists 

in this formation, but some situations afford peculiarities, for 
instance, two or three miles west, of Bangalore, where some 
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\cry well characterised hornblende slate &c. may be seen, 
but the locality is very confined. 

Another peculiarity is the almost entire absence of white 
quartz, which is so common among the §cliistous formations 
of other parts. 

This formation has generally been characterized by 
writers as having resulted frt>m the decomposition of 
granite. This term “ decompound” appears to have been 
but too commonly used by Indian geologists as a convenient 
mode of amounting for phenomena which w r ere ^difficult 
to explain. In the case in question not only is there no 
evidence of decomposition, but it is also necessary to 
suppose that the decomposition has created the veins of 
the white kaolin, and also the quartz veins, and besides that 
this all-creating power — decomposition, must have made 
various accidental minerals which occur in many places 
between the kaolin and the* red marl, as in the Belfry 
nullah at Bangalore, where massive scaly mica, a beautiful 
pink kind of fuller’s earth, and also a blueisli grey variety 
of the same, are found in great abundance. It is certainly 
possible that the formation may be a disintegrated more solid 
rock, which is still in situ, but/even this it is difficult to sup- 
pose to be likely, (certainly not difficult for certain geologists 
to imagine, for it is only necessary to examine their writings to 
perceive at once that there is no difficulty too vast for their 
imagination, whenever a favoitrite theory is concerned). But 
in the present case it is necessary to renumber, that if the 
rock was once more solid, it must therefore at one time have 
occupied a smaller space, a^d to have expanded during 
the process of disintegration, and as no evidence appears 
of fhe movement and disruption which must have taken 
place laterally during this process, it would seem not to 
be very probable, unless indeed a soluble portion of the 
original’ rock is supposed to have been^ removed by the 
percolation of water. As one not much inclined to far- 
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fetched theories, I prefer considering the formation to be in 
the state in which nature formed it. 

Veins of hornblendic rock, arranged in globular masses, 
sometimes trav.erse the red marl, as pointed out by Dr. 
Clarke for what he calls basalt in the above rock. In a few 
cases basalt dykes are seen in the, granite, as in one instance 
at Bangalore, and at Deonkully, bu^ they never traverse the 
red marl. 

Pisiform cellular laterite is common all over this formation, 
it is composed apparently of small nodules of cLy ironstone 
of a red brown colour, cemented together by yellow fer- 
ruginous pas£e. But I cannot agree with Lieutenant Baird 
Smith in supposing it always to be a recent production, for 
although I have found in many situations small portions 
which contained apparently water-worn angular fragments of 
rock, yet I have also more frequently found it where recent 
aggregation was impossible, as for instance on the west 
side of Yellavunkah, where the nodules are seen disse- 
minated through the red earth for many yards round a 
nucleus of laterite, which is also embedded evidently in situ, 
and I have also frequently taken from the outside of a block 
of hornblende rock (black gfanite) portions differing in no 
essential from this laterite. 

In no work to which I have access do I find any descrip- 
tion of a similar formation. Dr. Thomson in his Outlines of 
Geology mentions that «sandstOne oV the ofd red formation 
occurs in the Ore 1 of Caithness, probably covering granite ; 
and Macculloch mentions the superposition of old red 
sandstone upon granite in Caithness* and Aberdeenshire. In 
the want of more perfect descriptions it is surprising t how 
closely the description of thejiew red sandstone formation 
of England applies to the tract in question. Brande (Outlines 
of Geology) remarks, “Jhat the appearance of the whole 
may he described by the figure of a sea surrounding eleva- 
ted islands, consisting of rocks of the subjacent series in- 
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<tead of these rocks if wc imagine these to be granite, the 
description closely applies, for such is exactly the appear- 
ance of the gently waving plain north of Bangalore. 

Brande further remarks, “ The texture of the new** red 
sandstone, I had almost said its colours, are very various ; 
sometimes it is soft and t clayey, but in parts it is much more 
lapideous and indurated? and is Associated with beds of a 
peculiar conglomerate consisting of nodules of different 
substances cemented by marl or sand this applies equally 
to the red mail of Mysore ; and Macculloeh and other.writers 
mention the occurrence of mottled or variegated portions 
both in the old and the superior sandstones, composed of 
intercomingled red and whitg. Portions answering this des- 
cription may be seen also near Bangalore at (he Belfry, 
where a low mound or rise of some extent is composed of 
red lithomargic earth mottled with white kaolin. 

These coincidences are too Vague to draw any conclusion 
from, but they are certainly very curious, and natiyally lead 
to the inquiry, whether any sufficient evidence can be found 
ro imagine any similarity between this formation and the 
older beds of England.* The principal points I have des- 
cribed will I think forbid this, tnd my own inference is, that 
the formation is cotemporancous with the subjacent granite. 

I have remarked that the depth is in many situations very 
great, but there f are, J Jthink, evidences that it has been 
at one time much greater, for iVurulydroog, and the principal 
hills will be found capped with the same n?d marl, answer- 

• ' * 

* To establish an identity •between this formation and (lie red marL 
of English geologists, every thing is required. The red marl rests on 
the coal formation, and supports the oolitic and cretaceous groups. 
In order to make out the identity, it would be necessary to suppose 
the whole of these formations to be absent, with the exception of this 
isolated bed alone, which would require tb present very unequivocal 
proofs indeed of identity with the red marl, before u*e could regard that 
fact to be "established, or even probable. - Kd. Cai.. Jocrv. Nat. Hist. 

* G 
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ing exactly to that in the plain below. On Nundydroog this 
cap is in many places several feet in thickness, on which is 
built the old Hindoo fort still remaining. It is common to find 
arenaceous soft of this kind on the summits of the highest 
hills, not originating from vegetable decay, or decompositions 
of the rock, but evidently in its original situation. This 
would lead to the belief that these hills had at one time 
been covered to the summit, and had gradually been denu- 
ded by the detrital action of water and other causes. 

That the soil of this formation is being gradually washed 
down to the lower plains, no one can doubt, when they 
observe the* sections which the nullahs are rapidly cutting 
through it, and the constant removal of the disintegrated 
surface. And as on a general average the red marl is not 
more than three or four feet in thickness, a period must 
arrive when this will be all removed, laying bare the granite 
and the kaolin, which latter totally incapable of supporting 
vegetation, Mysore will then become a (( howling wilder- 
ness,” and as unfitted for the existence of man or beast as 
the deserts of Africa. 


Some remarks on Meteorological Observations . By Captain 
J. Campbell, Assistant Surveyor General , Madras Esta- 
blishment. ' it » * 

♦ 

After perusing your meteorological observations in the 1st 
number of the “ Calcutta Journal Natijral History,” I have put 
together roughly the following remarks as my contribution to 
assist in the investigation of this subject. 

Being one of those whom you justly censure, who having- 
had considerable opportunities of observing endemic disease, 
particularly fever, yet fipm considering the subject to be the 
province of tliq, physician, thought it best to leave it to 
him, I therefore add such remarks on the subject as my 
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experience enables me to make, to which I hope you will 
append your observations on those points which T am unable 
to explain. 

The study of meteorological phenomena is a subject ^hich 
has been too much neglected in India, where there are so 
many with infinite leisure fro procure the most valuable re- 
sults. « % 

The power of solar radiation, the structure and changes 
of clouds, their electrical state, the number of strata they 
form in tlie^air, the elevation of these beds, the changes 
in the air which produce the sensation of cold, and that 
closeness vulgarly called “ muggy,”* and the causes of hazi- 
ness in the air, are all subjects on which very little is still 
known, and in which the philosopher will find ample inter- 
est. Having had frequent opportunities, for long periods, 
of observing the clearness of the atmosphere from an eleva- 
ted station, I must beg to differ with you on the sufficiency of 
the cause which you have suggested to account for the hazi- 
ness of the air at times. In the plains of Bengal it is cer- 
tainly probable that dust may assist in obscuring the ‘air, 
but in parts of South India where rocks and jungle prevail, 
and little or no dust could h£ raised by the highest wind, 
this haziness of the atmosphere at certain periods is still 
found to prcvail.f The cause of this has escaped my pene- 

* The sensation ef cold iv>t only depends upon habit, but also on 
the degree of evaporation from the hotfy*, and also perhaps on the 
electrical stale of tlio air, which probably produces that “ creeping of 
the skin” produced by a change of weather, so well known to those who 
have suffered much from “ hill fever." 

t We must ha\e all Captain Campbells* observations before us, before 
w i! cap ascribe the haze in southern India to causes, different from those 
on which it has been found to depend not only in India, but in other 
quarters. We should km/vv the force and direction of the winds, and 
changes*lhey are liable to in these respect*, and how far these are con- 
nected with corresponding changes in the atmosphere. It is impos- 
sible to fix a limit to the distance to which light earthy particles may be 
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tration, nor am I able even to suggest a reason for it. It 
appears to depend neither on the dampness nor dryness of 
the air, the clearness or cloudiness of the sky, the temper- 
ature, the prevailing winds, nor the height of the baro- 
meter. 

Generally speaking, when the* air is saturated with mois- 
ture it is then clearest, but 4 1 have seen the air also beautiful- 
ly clear, when the dew point was ten or twelve degrees of 
Farhenheit below the temperature, and also perfectly hazy 
during v damp weather. 

Dr. Prout in his Bridgwater treatise has given it as his 
opinion that* the slight excess of oxygen which the air con- 
tains above the proportions of qxygen and nitrogen required 
to form a chemical compound, may at times enter into che- 
mical composition with the vapour of water contained in the 
air, and thus produce a change in its hygromatic state. I do 
not find that Dr. Front has slated his reasons for consider- 
ing this hypothesis as probable, but as coming from such an 
authority it must be considered at least as possible } arid then 
may not perhaps this clicmical change produce the haziness 
in question ? 

Your remarks on mists and fogs are corroborated by my 
observations, the detailed results of which will be published 
at some future time. 

earned m the atmosphere *by land winds, so as to affect its trans- 
parency. In the sAitii of Italy the wind described by Schouw in our 

present number must carry the earthy particles with which it darkens 

» - * t 

the air at certain seasons across the Mediterranean from Africa, a dis- 
tance of from 100 to COO milfis. The earthy particles with which the 
westerly wiuds are loaded in Kcmaon in April and May, must be carried 
a distance of from two to three hundred miles, and in the latter por- 
tion of their course for 150 miles over dampp wooded tracts and moun- 
tain ridges of from 0,000 t(^ 8,000 feet in height, before they arc depo- 
sited at night during the subsidence of the wind from local causes. —Ed. 
Cai.. Joii;,\. Nat. Hist. 
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Mists over tanks have been ascribed by some writers to 
the condensation of the moisture in the air, by the colder 
water in the tank, the superior radiating power of water 
being supposed to account for its beiyg colder tliay the 
surrounding soil ; but I have always found that the water of 
the tank was warmer thaa the adjacent air, and the mist 
was produced by the condensation of the vapour arising 
from the former. 

On high elevated pinnacles of granite I have had op- 
portunities**^ trying the temperature of isolated masses of 
mist, which w T erc carried past me floating with the wind, and 
have invariably found their temperature to Ue below* the 
dew-point at the time, an<^ generally tw*o degrees at least 
cooler than the surrounding air. Daniel, at page 101 of 
his Meteorological Essays makes an assertion opposed to the 
above, but there can be but little doubt he must have been 
led into error by reasoning* on false principles. The 
mechanical condensation of the volume of a vapour will of 
course produce the evolution of heat, but it is also as plain 
that the condensation of vapour into mist must ahvays nTive 
been produced by the temperature of the vapour having 
been lowered. 

Caps of mist settled on the summits of mountains have 
been ascribed by Daniel (Essays, page 123) to the condensa- 
tion of moisture produced by the contact of the cold moun- 
tain, and this opinion has beeh very 'generally assumed. As 
these settled caps of mist appear to be stationary even where 
the wind blows strong, this hypothesis would seem not very 
probable, more particularly as had a the mountain been colder 
than, the surrounding air, the vapour would have been 
deposited on it in the form of ’dew ; and mist w'ould not have 
been formed. Having bad opportunities of being on conical 
h‘iHs oT granite while thus capped with mist, 1 have always 
found that the rock was much warmer than the air, and 
that it’ was the vapour arising from the warm and damp 
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rock which was condensed by the colder wind, while the 
general air not being saturated with moisture, absorbed the 
mist soon after it had been blown away a little from the 
rock- 

I have had the opportunity of seeing a great deal of fever, 
and have observed that in the plains this disease generally 
appears during the cold weather c after the rains. It is 
at this time generally that natives are attacked, those 
suffering most in whom the circulation is languid, and 
who are temperate in their habits ; while these who are 
accustomed to the free use of spirituous liquor, generally 
suffer but little more than Europeans. I have supposed 
that the want of warm clothing was sometimes the cause of 
fever appearing, andjhave tried, by obliging sepoys always 
to wear their woollen dress, to prevent it; but I have never 
observed that it had the slightest good effect, on the 
contrary, the half-naked coolies did not suffer more than 
any others.* 

While eVnployed in the Kimedy district, a wild jungly 
tra ol close under the Ghauts, about 40 miles N. W. of 
Chiccacolc, I have observ ed that while fever prevailed, tanned 
leather, as boats and shoes, tfould one day be covered with 
mould, and a day or two after that all the books were often 
curling open, the sudden dryness of the air contracting the 
backs, while the mass of the papers of the book remained 
still expanded by moisture. Fiom this I drew the inference 
that the sudden alterations in the hygrometic state of the air 
might have something to do with the cause of fever. At the 

time I had no meteorological instruments' by which I could 

^ * 

measure the extent of the change, but that great changes did 

% 

* Wc were informed once by an officer of high rank, distinguished no 
less bv his general information, that the natives of certain hills near the 
Malabar Coast were invariably attacked with fever on approaching fnt 
Coast, which to its *>wn inhabitants as well as to Europeans was a 
remarkably line climate.— Ed. Cal. Joubn. Nat. Hist. 
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suddenly take place, I consider as plainly proVed by the cir- 
cumstances noted above. While on the hills of Goomsoor in 
1830, in the Kond country, Iliad provided instruments, but 
the climate was not unhealthy, and the changes wer£ not 
great. 

In the hill tracts of the *Salem district the healthiest time 
» * 

is directly after the rain* has ceasbd, and before all the mois- 
ture which has accumulated has had time to evaporate; the 
most unhealthy time is just before the rains commence, when 
the alternations of dampness and dryness of the atmosphere 
are considerable. 


On the Civet of the continent of India , Viverra Orient alls. 
Ilodie melanurus. By B. II. Hodgson, Esq. Resident 
at the Court of Catamandu f 

In the first No. of the “ Calcutta Journal of Natural 
History” there is a notice of a Civet from the Cossia Hills, 
which Mr. McClelland supposes to’ be distinct from Civetta 
and Zibetlia of authors. The subject is involved in double 
perplexity from the variation* to which these animals are 
liable, and from the inadequacy of all recorded descriptions 
of the Civet and Zibet. The greater and the lesser species 
of these animals are common in the ,.Tarai and Hills of 
Nepal, and they are recorded by me in my Catalogue of 
Mammals as Viverra orient alts ^ new ftJrsan Civetta vcl 
Zibetha , and as Vivegricula (nobis] Indica and V. liassc. 

The first of these three is, probably identical with Mr. 
McClelland’s animal, but from my experience during the 
past 12 years, I own myself is much inclined to doubt the 
specific distinctness of the Viverra et Zibetha of authors as 
to* allege positively the independence of this third species 
on both the former. The specific character which I gave 
to my V. orientalis in May 1838, when I forwarded drawings 
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and skins to England, is as follows : — Iron grey Civet, with 
body marked or unmarked, with lateral and anteal surfaces 
of the neck conspicuously quadricinctate, with black and 
white* the black prevailing, and black tail furnished with (> 
narrow perfect white rings. Snout to rump 82-3 inches ; 
tail 19 ; mean height 14 to 15. r It seems to me however 
that the specific characters' of Civetfa and of Zibetha must 
be amended before one set can be assigned to V. orient alis 
(Potius melanarus) at once precise and accurate. 

WitliQUt further preface I will proceed ntfw to a full 
description of a fine male specimen of our animal which 
I obtained in our valley, in March, 1830, thereafter noticing 
eontradistinctively a specimen fi;om Dorjiling, in which the 
Civet-like markings of the body, so faint in the former, are 
most striking. 

The general colour of our animal, which is an old male, is 
iron grey, more or less fulvestent and sordid. Below the 
belly and ^ inside of the limbs close to it are hoary 
white. Limbs nearly to the body brown, black, or deep 
sooty ; whole inferior surface of the head and throat with 
the margins of the gape and bridge of the nose, the same : 
mystaceal region and tip of chin hoary like the belly ; ears 
outside black for the most part, but becoming dusky and 
even grey towards tips ; lining of the ears hoary grey : head 
above and laterally .void of marks, and coloured like the 
body, but paler : no mark undir the eye : sides and front of 
the neck occupied by four conspicuous alternating black and 
white bands, which proceeding from behind the ears first 
run longitudinally towards the, shoulders, and then suddenly 
turn down to gird the front of the neck, which they entirely 
embrace, and which from the 'superior breadth of the inner 
dark zone is rather black than white. Within (that is 
nearer to the head) this Jarge dark zone is a semblance o£i? 
third dark one, vthich however rather resembles horns put 
off towards the ears from the dark inferior surface of 
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the head than a separate pectoral zone. Outside the exter- 
nal dark zone there are traces of a pale edging or hand ; 
and if we include this faint line (clear enough on the abdo- 
minal aspect) as well as reckon sepavfrtely the last named, 
also counting the dark line of the head below, we have a 
succession of eight pi.ile And dark spaces. ,But the more 
prominent are only fouiynvhcreof !he outer dark one is some- 
what broken on the shoulder, it descends nearly at right 
angles, whilst the inner one is quite entire, more accurately 
curved, anc? so broad below or on the abdominal aspect of 
the neck that, that aspect must be called black rather than 
white. Above, or dorsally, the nesk has no tfiark, at least 
none distinct, though the vague tracing of the dorsal mane 
which only becomes distinct at the w ithers, may here be seen. 
This mane is by no means strong or conspicuous, and it 
ceases wholly at the base of the t.iil after somewhat breaking 
the first pale caudal ring. It is accompanied by a white 
edging on either side, and these colours thus . pass into 
that member, or the tail, which somewhat exceeds half the 
length of the animal, and is gradually attenuated from a tliick 
base. 

Whatever other changes iMr larger Vi r err a are liable 
jo, the caudal rings hold an unvarying character, and in this 
species they are uniformly six in number, pale upon a black 
ground, w r ith a gradually increasing interval towards the tip, 
and, though wider below than abpvc, yet upon the whole 
far smaller than their dark interstices. One and half to two 
inches of the dark, ground colour occupy the tip of the tail 
before the nearest pale* ring is reached. It has already 
been noticed that the dorsal mane breaks the first ring to- 
wards the base of the tail. 1 The body of the animal is 
almost wholly immaculate, and even on the shoulders and 
udue The wavy bands we expect '»to meet can hardly be 
traced. In other mature specimens these lines may be seen 
here and there, only, not on ihe flanks or body of the animal 

ii 
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where the iron grey lias a bluish cast, sometimes overlaid 
with dull fawn, especially on the buttocks. In our present 
subject little or none of the latter hue can be traced. 

In wall our specimens the fur consists of wool and hair, 
constituting a thick warm covering, but liable to vary with 
the seasons anjl health of the animals, The wool is copious 
and wavily curled: the han* straight, and a third longer, 
moderately adpressed, and neither harsh nor soft. In the 
present animal the hair is \ to f inch long: the wool one 
inch. On the tail the wool and hair are both present, nor is 
either longer than on the body: the face and limbs are 
dressed in fine close glossy hair only: the colour of the 
wool (in all specimens) purpureficent, dusky: two-thirds of 
hair and more, towards the base, the same: the terminal 
third \ white, or fulvescent-white, and ^ (the outer) black. 
Some hairs wholly dark, and hence results the iron grey hue 
of the animal, the generally sordid tinge of the white even 
on the belly, being caused by the interior dusky colour of 
the wool and hair tliroygliout. The Dorjiling specimen is 
of tTie same size as the above, and also a male. 

The general resemblance of the two in the essential 
marks, proportions, ike. is perfect, including the scantiness 
of the mane ; nor will the nicest scrutiny serve to detect any 
differences, save that the fur is rather shorter and more 
adpressed in this one, and that the tlurd daj’k pectoral zone 
is distinct from the dusky throat, instead of merely forming 
horns to it, whence, reckoning the pale edging between 
the last two; and that .without or beyond all the dark 
marks, we have here thci complete 'series of eight pectoral 
zones, though a fastidious objector might reject some of 
them as vague. They may be counted however, and there- 
fore are noted, lest their omission should hereafter mislead. 
The line of these zonts is in general black and^wMfc 
respectively ; but^the latter colour is more or less sordid ; 
and the dark inferior surface of file head (here included) is 
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decidedly not black but dusky, ov sooty brown, like the 
limbs. All these things are however so in the first Specimen 
also, from which this therefore is only differenced by the 
clear and striking Civet-like marks occupying-tlie body <pf the 
present subject. These marks are oblique on the shoulders 
and hams, and have there visually a straight lined character, 
whereas on the body they are vertical and wavy, presenting 
the exact appearance of a succession of wayes advancing from 
the rear to the front, and often passing, as real waves will do, 
nearly intoefpen circles or eyes, especially towards the dorsal 
ridge and mane. This may possibly be a distinct species 
or variety. 1 have noted it as thp latter, wijli the trivial 
name of Undulatus . In tips marking it is nearly allied to 
Civetta . 

My other specimens are mostly of the unmarked kind, 
and juniors : the rusty hue is clear on the hams, and some- 
times passes on to the tail near them. The tibiaj arc barred, 

and the shoulders or brachia likewise, but the flanks and 

» 

body are immaculate: six narrow perfect white rings on a 
black tail, and four principal, or six to eight principal 
and inferior, alternate black and white pectoral zones, of 
which the former constitutes ^lie ground hue, distinguish all 
alike. 

In May (27th) 1836, I procured four young ones of one 
of these specie^ or varieties, but of which I know not, for 
the mother escaped. The young^ were about a span or six 
inches long, and could not have been borft a week, yet their 
eyes were open, and* all their organization (save the teeth) 
perfect ; they had the pectoral aipl caudal marks, especially 
the latter palpably developed, but the dorsal dark line could 
hardly be distinguished owing to the generally darker hue 
of the little creatures, none of which lived beyond Septem- 
4r£i\ ^They were found on the b#re ground, under thick 
copse wood, and their mother with them. *On the 26tli July 
they were two spans, or twelve inches, long, or double the 
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size when first taken, and then they had four molars above 
and as many below. A survivor to 15th September was 
then 14'i inches long, and had cut all the molars. On 20th 
June^tlie incisors appeared. But 1 must hasten to return 
to my first subject, and subjoin such a detail of its dimensions 
as with the colours, may serve do fix the species in the 
judgment of the skilful. Dimensions of Viverra Orientalis 9 


potius Melanurus, mature male. 

ft. 

in. 

Snout to base of tail, 

. 2 

8 

Tail only, 

1 

54 

Tail and terminal hair, 

n • 

. 1 

6| 

Head, length of a long curve, 

0 

<4 

Ditto ditto straight, 

. 0 


Greatest breadth, 

0 


Ditto depth, 

. 0 

oz 

Width between the cars across parietals, \ 

0 

O 1 

straight, j 

<» 2 

Ditto between inner cantlii of the eyes, 

. . 0 

H 

Length of ears from crown of head, 

0 

2 

Ditto ditto from the lobe, 

. 0 

o 

Elbow to top of corpus, 

0 


Corpus (inclusive) to tip ldng finger, 

. 0 

'•’4 

Knee (true) to os calcis, 

0 

7 

Os calcis to end of longest toe, 

. 0 

r. 1 

°\ 

Mean height of f the animal : ... 

1 

ii 

Girth behind the shoulder, 

1 

5 

Weight (fat,) 

18 lbs. 


* 

1 shall close this description*, in order to render it complete, 
with a notice of the structure of the animal : head conico- 
depressed, with ears and eyes remote ; its vertical line very 
slightly curved from snout to occiput, and the bridge of the 
nose straight : muzzle or^nude extremity of the nose cleavl;' 
defined, rounded, ^slightly grooved in front, not so above nor 
mobile, nor much exceeding the teeth ; the nares canine, being 
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opened chiefly to the front with a narrower curved fissure 
to the sides ; eyes midway between the snout and ante- 
al base of the cars, somewhat oblique : rather prominent, 
largish, dark, with variable pupil ; th« third lid capable 
of being brought entirely over the eye; lips adpressed, 
and furnished with long fbm mustachios : lesser tufts above 

• i 

each eye, two behind the gaptf on the cheeks on either 
side, and one under the chin, nine in all: ears moderate, 
ovoid, longer than wide, placed rather high up, and yet 
remotely from each other ; the helix anteally , having 
but a moderate attachment to the sides of the head,* 
fissure on posteal edge of helix small and simple ; tragus 
small, but palpable ; antitragus less so, one small salient pro- 
cess on the superior margin of the couch, helix freely ex- 
serted from the scull, and capable consequently of free lateral 
motion ; softly furred behind and on the margin before or 
within ; the couch and auditdry passage hid by longer soft 
hairs springing from the anteal and attached portion of the 
helix : neck and body moderately elongated and full, espe- 
cially towards the buttocks; tail rather more than half the 
length of the animal, furred like the body, thick, and gradu- 
ally tapering from the base ; li/nbs short, fine, strictly digiti- 
grade, five-toed before and behind, the two centrals longest 
and equal ; the two laterals shorter and equal ; the fifth or 
thumb very small, but not elevated, being placed close to the 
edge of the main rest or pad of the foot, and touching 
the ground with its own little pad ; toes* short, and con- 
nected by a furred membrane to posteal edge of terminal 
pads, which are soft aild nude : yiain pad trigonocordate, 
full soft, nude, and extending forwards to ends of first 
phalanges of the digits : a * small metacarpal tuberosity 
behind the limb ; but no metatarsal one : nails or talons 

* In Viverrula the helix is carried forward toward the eye so that the 
cars are brought near to each other. 
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subfeline and partially retractile, but except in youth blunt 
ami WOlli by constant attrition with the earth to which 
these animals ate exclusively confined, and are thus distin- 
guished by habits*, as well as structure, from the small 
vermiformed and scansorial Species ( Indica et Rasse of au- 
thors) equally common throughout India, which I have se- 
parated under the subgenciric term .of Viverrula. 

The greater species are as frequent in the mountains as in 
the plains: the lesser vermiformed species are found only 
in the Jatter, and in every part of them. In l>oth the pe- 
culiar odoriferous apparatus is fully and equally developed, 
and each hrs besides ? foetid anal apparatus analagous to 
that of Mydaus ursitaxus , &c. consisting of two solid glan- 
dular bodies placed centrally on either side the anus, just 
within its external margin, and opening on either side by a 
palpable pore whence pressure sends forth a marrowlike 
offensive secretion ; essentially similar glands and pores are 
found in the Maries Jiavigula and others of the foetid genera 
of this family : but it has not been noticed that they exist in 
the true Civets, in addition to their peculiar organs, which 
last as to position are pubic or preputial, as in the Para - 
doxuri, and also in Moschup, or the Musk Deer, a very 
noticeable circumstance t 

The peculiar glands of the Civets when dissected from 

the skin, are found, to be not rounded bodies but flat ones, 

, % 3 
each (in Orientalis vel melLnurus) 2\ inches long by 

1J broad, a congeries of glands like a cauliflower exactly. 
Cuvier asserts that the Genets, to which our lesser Indian 
Civets are so much allied in size and form, have this 
peculiar odorous apparatus only in any evanescent or 
rather incipient state ; and as I cannot doubt his asser- 
tion (the type of Genetta being common in France) it fol- 
lows that our lesser sppeies are not, as alleged, Gt-nat", 
for they have tfiis apparatus as complete as the larger 
or true Civets. I have therefore separated the smaller 
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Civets, and constituted them a new group, which is equal- 
ly distant from Viverra on one side and Genetta on the 
other. 

The Viverrula are not one-third of the size of. the 

Viverra ; they have the true vermiform structure ; the 

thumbs are more remote than in Viverra ; and the animals 
• • 

are enabled, and wont with their ihore acute and more feline 
talons, to climb with facility, a faculty wholly denied to the 
Viverra . Lastly, whereas the latter are more common in 
the mountains than in the plains, the former are exclusively 
confined to the plains, where they appear to be spread 
universally from Cape Comorin to the base of the Himalaya. 
How many distinct species, India possesses of the small, 
as well as of the large Civets may perhaps be disputed, but 
Bengalensisy Indica , et Rasse , certainly appear to be distinct, 
whilst, if Civetta et Zibetha be justly sundered, our present 
subject, or Melanurus , may ^rove to be independent of 
either. The young I procured are believed, with some rea- 
son, to have belonged to this species, which therefore would 
appear to produce four perfect young ones at a birth, at the 
beginning of summer (the teats are six and ventral) ; and 
as these helpless little creatures were found on the bare 
ground, the species would seem seldom or never voluntarily 
to seek the shelter of holes or burrows, though I have known 
it do so for safety when pursued. « 

These animals, in the mouhtains, dwell in forests or de- 
tached wood and copses, whence they wanifer freely into the 
more open countiy by day (occasionally at least) as well 
as by night ; for I havt? seen one filled at noon three miles 
from cover, in the midst of the fields of this valley. They 
are solitary and single wandert&s, even the pair being seldom 
together, and they feed promiscuously upon small mamipals, 
bixlS^Tggs, snakes, frogs, insects, besides some fruits and roots. 
In the Tatai the larger Viverrae are found in uncultivated 
copses, 'and they arc said fijrthcr to protect themselves by 
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borrowing ; at least they are frequently taken in holes, whe- 
ther made by themselves or obtained by ejection of other 
animals. The Mushars, a low caste of woodmen, eat 
theii\. flesh. The Tarai name of the animals is Bhraun, the 
hill name Nit Biraloo. The lesser species are called in the 
Tarai Sayer and Bugmyul, indiscriminately, but not Katas, 
that name being given to* a distinct animal. The Tarai 
specimens of the Bhraun agree sufficiently with those ob- 
tained in the mountains, but I have only procured skins 
from the former tract : nor is there any essential difference 
of habits or manners in the high-land and low-land animals, 
though subterranean dwellings are seldomer used, if at all, 
by the mountaineers. t 

P. S. On the internal viscra of Viverra melanurus. Liver 
11. oz. three prime divisions, all of which are bilobate : gall 
bladder partially imbedded in anteal division, two inches 
long by one of greatest diameter. Stomach, as spread on a 
table, 13 inches along greater arch, by five along the lesser ; 
bagpipe shaped ; outer coat decidedly muscular and gradu- 
ally more so from fundus towards pylorus : mucous coat uni- 
formly smooth: small intestine eleven feet, very strong coated, 
uniform calibre of one inch: greater gut 1| feet with diame- 
ter of two inches; no sacs: cecum two inches long — cylin- 
drico, conic, diameter one inch, and like great gut, simple in 
structure, and smooth inside. Spleen five inches by one; 
pancreas five inches by 1 $ ; omentum and kidneys void of fat ; 
kidneys l\ inch tong, simple ; bladder three inches by 1 \ ; 
on either side of anus towards caucfal margin two solid 
glands of size and shape^of sparrow’s egg, void of ducts or 
necks, and opening into rectum just within the anal aperture; 
secretion thick and foetid, passing slowly out on pressure. 
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On a new Species of Prionodon. P. Pardicotor nobis. 

By B. H. IIodgson, Esq. Resident at the Court of 

Catamandu . 

In my catalogue of Nepalese mammals, drawn up for the 
Linnaean Society, and in my descriptions of new species in 
the Journal of the Asiatic Society, I have omitted all men- 
tion of a very beautiful little animal that is sufficiently 
common in the mountains of Nepal, though not until the 
last three years known to me as a denizen of them. 

Two of the four specimens I now possess w£re procured 
for me by Dr. Campbell in JSikim, [ having in vain endea- 
voured to obtain a perfect specimen in Nepal. 

The last from Sikim exhibits the dentition in a very com- 
plete manner, as also the feet, leaving therefore only the 
anal and pubic follicles subject to doubt; and as I see no 
immediate prospect of obtaining a fresh or living .specimen, 
1 will no longer defer giving a short but distinct account of 
this new species of Prionodon, for such 1 believe the animal 
in question to be, beyond all doubt. 

The teeth, Plate 1 , fig. 3 *a, b, answer exactly to Dr. 
Ilorsfield’s formula of Prionodon, whilst the feet are most 
completely feline, with the requisite exception of the fifth 
posterior digit ^hich i^ here present,* though wanting in 
Fclis. These are the essential majks of the genus Priono- 
don ; and are found in our animal, as in the generic type, 
united with a vermiform structure and inferior size, such 
as are seen in the lesser ci\iets »of India, or that form 
between which and the true cats the Prionodons take their 
place. 

Our little animal further approaches the cats and the type 
dPl^nonodon by its soft glossy fur, which is closer and finer 
than in any species of civet. Head elongate*conic, compress- 
ed, viverrinc, with the eyes placed at equal distance between 

i 
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the nose and the anteal base of the car ; muzzle or nude 
extremity of the nose small, rounded, distinct, slightly 
grooved above and in front, and having the nares opened 
anteaily and laterally: lips adpressed, and furnished with 
very long but rather soft mustachios : smaller tufts above the 
eye and on the check ; none on the chin : ears fully develop- 
ed, placed high up, ovoid*, rounded at the tips ; the helix 
considerably attached to the scull anteriorly, and furnished 
posteriorly with a simple fissure ; softly furred behind and 
on the margin interiorly ; the rest of the interior nude and 
hid by the longer hair springing from the fore part of the 
helix : neck laid body belli considerably elongated and slen- 
der : limbs short, fine, feline, but the thumbs rather nearer 
to the other digits than in Felis, and a corresponding digit to 
the hinder extremities. Talons very acute, and entirely 
sheathed and concealed. Tail equal to the body and neck, 
perfectly cylindric, and furred like the rest of the animal's 
skin. 

“ Anal pouch” very apparently present, but the exact 
character of it not determinable; tongue aculeated back- 
wards. The colours of the animal are very rich and beauti- 
ful, resembling closely, and wo way yielding in beauty to 
those of the leopard, the ground being an uniform rich 
pardine fulvous, and the marks jet black. The marks too 
are almost wholly rounded as in the leopard ; but they are 

,4 * 

full or entire, that is, have not open centres ; and upon the 
neck (superior) ttiey take that linear character which is no- 
where seen in the leopard : lips, chin, t inferior surface of 
head, neck, and body, together with the toes, immaculate: 
bridge of nose and superior surface of head mixed with 
dusky, but no distinct, marks': a vague spot or two on the 
cheeks: ears outside black; inside pale: immediately be- 
hind them arise two uiabroken lines proceeding to aTltw 
beyond the shoulders, and two more below these proceeding 
brokenly to them only; rest of the upper and lateral sur- 
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liiccs of the body covered with large round entire black 
marks, of which six or seven may be counted longitudinally 
from the shoulders to the base of tlie tail, and eight trans- 
versely, those nearest the dorsal ridge baring the largest, and 
the others gradually lessening as you descend the flanks 
and the limbs, the latte* of which outside, are spotted 
to the base of the digits#: tail badded with sixteen to seven- 
teen nearly equal, and perfect rings of alternate black and 
fulvous, the last ring being vague with mixed hues, and 
dusky tip to the tail, and the dark caudal rings upon the 
whole the larger: mustachios dark, nude skin of nose and 
pads of the feet of a fine fleshy pink# hue. * So fur as can be 
judged by the skins, the dimensions agree most closely with 
those of llorsfield’s type, or P, gracilis, being about sixteen 
inches long and thirteen to fourteen more for the tail, with 
a mean height of about six inches. The animals are said 
to have the manners of cats, to spring and climb with great 
power, to prey on small mammals and birds, and to frequent 
trees much in search of the former, as well as for shelter. 
The following specific character may serve to mark our ani- 
mal ; — Prionodon , with rich pardine hues, or orange buff spot- 
ted with black; the neck abwe with irregular lines; the 
body above and laterally with large entire round marks, 
eight in transverse and seven in longitudinal series, dimi- 
nishing in size frpm the dorsal ridge and extending outside 
the limbs to the digits ; below entirely immaculate ; tail 
with eight to nine nearly equal and perfect rings of each 
of the hues of the^body, or black or ruddy yellow. Habi- 
tat, the Sub-IIemalayai! mountains : not known in the 
Plains. 

Plate I. Illustrations of Viverra, Piverricula, &nd Prio- 
nodon. 

. 0pm 

Tig. I. Odoriferous pouch , stripped of its integuments ; 2,2 the glands ; 
a, 3 dilated rima lying between them; *1,5 upper ;<frid lower secreting 
surfaces at bottom of the rima ; testes. 
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Tig. H. The same parts covered with integuments; 2,2, the glands 
as they appear with rima between them undilatcd; 3, 3, testes ; 4 anus 
with its lateral pores. 

Fig. III. a, h, Dentition of Prionodm. 

t» ' « 

Fig.' IV, Hind foot of Virricula with toes dilated. 

Fig. V. Hind foot of Civetta with tqes dilated. 

Fig. VI. Hind foot of Priottodon with ty)es dilated. 


New species of Rhizomys discovered in Nepal . By B. II. 
Hodgson, Esq. Rhizomys badius, nob., Bay Ba?nboo 
llat of Ntpal. m * 

r 

A recent discovery enables me to add the genus Rliizo- 
mys to the Fauna of Nepal, a fine male specimen of what 
appears to be a new species having just come into my 
possession, which was obtained in the mountains some miles 
north of the great valley. The recorded species of this 
genus are, I believe, but two at present, one of which is 
from China and the other from Sumatra. We now add to 
these a continental Indian species, characterised thus — 
Rliiz. badius. Unicolor ! 9 pilis interne nigri canlihus 
schist aceis : longitudo Corporis 8 uncia , cctudce 2|, capitis 
Pedis antici (cum unguej l/ 6 : pedis postici If, aurL 
culm h 

The piles are exceedingly ‘soft/straight, moderately ad- 

pressed, and rather woftlly than hairy, though there are 
a very few somewhat longer ones, Tyhich may be termed 
hair. The average length of the fur is f of an inch, and is 
quite uniformly distributed over the body wherever it exists ; 
for the end of the muzzle anteally, the ears, the hands and 
feet, and lastly the genital region, are nude. The colour of 
these nude parts is fleshy white ; that of the fur throirgheu*, 
clear bright ba^y externally, and internally dusky slate- 
colour. The small divergent mustachios are dark. The 
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short truncated and entirely nude ears are hid by the fur of 
the head and cheeks. Except in this last particular the draw- 
ing inHardwicke’s Illustrations representing R. sinensis gives 
a perfectly just idea of the present species, which however 
has a very distinct interdigital membrane enveloping the 
proximal phalanges of all the digits, anterior and pos- 
terior. • * 

These animals are found in Nepal, as I am informed, only 
in the Northern region to which the marmots also are 
confined, both frequenting the same tracts, though the 
latter affect a still nearer neighbourhood to the snows. 
The Bay Rhizomys neither burrows nor climbs, but is 
confined to the surface of the earth. The species is said 
to be rare, and solitary for the most part, but without mani- 
festing any particular affection for the bamboo. The plant 
indeed can hardly be said to exist in its habitat. Houses 
it wholly avoids, according to the vague information I at 
present possess on the subject. 


P.S. Relative to the paper on the Indian Civets by Mr. 
Gray, the investigator of the •family of the Viverridae, it is 
remarked that the true Civets arc six; 1. V. Civetta ; 

2. Buffon’s • Zibetha , which is the Undulata of Gray ; 

3. Cuvier’s anrj Horsfield ’s Zibetha , 'or the Tangalunga 
of Gray, in which the caudal riqgs are broken above ; 4. 
Gavda , of Hamilton, or Rasse of Horsfield ; 5. Pallida 
of Gray which is pne of (the Viverriculce , nob.) 6. Gracilis 
of Horsfield, or the Detundung of -Java. 

Upon this enumeration I may remark, that the Pallida 
and Undulata of Hardwicke’s Illustrations are unknown in 
the Tarai, or Hills of Nepal ; that Inclica is omitted, though 
j^SSIactorily separated by Horsfieldun 1832 (see Proc. Zool. 
Soc. Jan. 10), and that though the teeth df Gracilis, as far 
as they go, resemble thos$ of Viveme, yet the absence 
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of tJic last molar, added to the perfectly feline and 
sheathed claws of this species, with other lesser diversities 
all fully participated by a second species, or our Pardicolor , 
justify the separation of the two sub-generieally. So I 
think Rasse , et Indica , are reasonably removed from the 
Civets proper by myself, as the* form connecting the Civets 
proper with the Genets, just as Prionodon connects them 
with the Cats, and Cyniclis with the Mongooses, By the 
way, the above remarks show that my proposed name of 
Unduhius for a species or variety of true Civet of Nepal, 
which can no more be confounded with Gray’s Undulatus 
than with the Civet or Zibctli of the English liegne 
Animal, is preoccupied. I beg to, propose Civetto'ides instead. 
I have elsewhere shown that Gray’s observations on the 
odoriferous apparatus and on the feet of these animals 
are liable to question. 

li. H. Ilonosorv, 


Flora of central Fraud,* ; or a Description of the Plants 
which are the spontaneous inhabitants of the central re- 
gion of France , and of th'qse which are generally culti- 
vated there , $c. By A. Boreau, Professor of Botany , 
Director of the Botanical Garden of Angers (2 vol, in 
8 vo. Paris , 18 10.), 

it t 4 

We have been aware for sometime that the territorial 
division of Franck into provinces or departments lias little 
relation with its botanical geography/ Indeed the consi- 
derable number of partial Flora which have appeared in 
the course of the last century, and since the commencement 
of the present, although furnishing materials for a general 
French Flora, in a scientific point of view they are not so 
interesting, considering the arbitrary* and restricted lirifilfc^’ 

* From the Annates des Sciences Naturelts . , April 1840, communicated to 
the Calcutta Journal of Natural Historj, by Joseph McClelland, M. D. 
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the localities which formed the domain of the Flora. For 
this reason we have applauded as much as possible the ef- 
forts of botanists who have given more general tables of 
the vegetable statistics of France ; tables circumscribed 
alone by the natural limits of the different climates of this 
great empire. The central* region participating at the same 
time with the climate of» the easf, west, north, and south, 
it was very difficult to determine its limits ; it sends 
branches as it were into the contiguous regions, and these 
in the same way confound themselves more or le?# with 
this central region, as we may imagine from the principles 
of physical geography; notwithstanding we luwe botanists 
as indefatigable as they are .learned, who have undertaken 
this work. 

M. A. Boreau, aided and encouraged in every possible 
way by M. le Comte Jaubcrt, has occupied himself during 
many years in the exploration of the departments which 
constitute the central region, and in the work which we 
announce to the learned world, he gives the result of his 
laborious investigations. * 

In a concise and elegantly written introduction, lie ex- 
poses the hydrography and geology of the central region, 
which extends in a great part on the departments of Cher 
la Nieve, la Saone-et-Loire, l'AHier, la Creuse, l'lndrc, 
Loir-ct-Cher, Lpiret, FYonne, and also the most western 
portion of the Cote-d’Or. It' is now' well ascertained that 
these two points of physical geography *arc of much im- 
portance to botaiiy, und that according to the abundance 
of running water, and the different nature of the formations, 
the vegetation assumes a different general aspect, or ex- 
hibits remarkable peculiarity. # 

We shall notice here, according to the author, the princi- 
prf'jSeculiarities of the vegetation c£ these great geological 
divisions. The rye and some oats are* the grain more 
especially cultivated in the primitive districts, which do not 
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admit of the culture of wheat or vine. The surface of these 
districts is generally uneven and mountainous. Water 
abounds there limpid and pure, and runs with velocity in each 
valley. Vegetables offer also here a peculiar aspect. The 
beech-tree, the chestnut, horn-beam, and sometimes the birch 
tree form the scenery of the foreGts; and among the plants, 
the most remarkable which grow commonly in those lands, 
we may mention, Ranunculus aconitifolius, Cardamine amara, 
et sylvatica, Viola paulustris, Lychnis diurna, Stellaria ne- 
morunty Chrysosplenium alternifolium, Cotyledon umbilicus, 
Sedum vellosum, Sorbus aucuparia, Comarum paulustre, Ge- 
um rivale, Alchimulla vi&lgaris, Sambucus racemosa, Senecio 
adonidifolius, Doronicum austriq,cum, Vaccinium myrtillus et 
oxycoccos, Polygonium bistorta, Salix pentandra, Potamo- 
geton rufescens, Carex teretiuscula et Canescens, Equisetum 
sylvaticum, polypodium phogopteris et dryopteris, Asplenium 
septentrionale. Lycopodium clavatum. The secondary for- 
mations compose a series of peculiar beds which extend from 
the old red sandstone to the chalk formation inclusively. 
The coal formation is favourable to the development of the 
Leguminosae, and these plants constitute the base of her- 
baceous vegetation : the Ononrs repens var elatior, the Trifo- 
lium medium, elegans, ochroleucum, &c. form in the month of 
July, carpets of magnificent aspect. 

Under the name* of Jura division, we 4 understand the 
lias, the oolitic, and cretaceous formation. Often the lias 
presents itself un&er the form of very thick argillaceous beds, 
separated here and there by certain thin beds of calcareous 
loam. These lands are -very fertile, the happy proportion 
of alumina, lime, and silex which constitute good vegetable 
mould, favour in a high degree the culture of grain, and more 
especially of wheat. But in a botanical point of view these 
formations are not so distinct. With the exception oTCer* 
tain peculiar species, the greater part of which are found 
in districts composed of the oolitic limestone, there is a great 
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unformity in tlieir vegetation. The Trifolium elegans is very 
abundant in the lias ; but we find it generally where clay is 
found combined in greater or less proportion with silex. 

The vegetation of Jurasic calcareous*earth, divided* into 
inferior, middle, and superior oolite, is characterised by 
the abundance of certain ’plants which are* never found 
in primitive lands, and Ithat we find very rarely in more 
modern formations : such arc the Adonis aestivalis et flam- 
mea, Erysimum odoratum et orientale, Thlaspsi montanuin, 
Hypericum montanum, Linum montanuin, Corronilla minima 
ct varia, Hippocrepis comosa, Buplevrum protractum ct fal- 
catum, Ptychotis hcterophylla, Sisofi amomum et segetum, 
Peuccdanum cervaria, Libanotis montana, Cornus mas, Sene- 
cio eruccefolius, Inula salicina, Chrysanthemum corymbosum, 
Phyteuma orbiculare, Campanula rcpunculoides, Gentiana 
germanica et cruciata, Anchusa italica, Orobanclic cruenta 
Teucrium montanum, Globaria vulgaris, Asarum euaropccuni, 
Orchis odoratissima, Galcata pyramidalis, Ophrys apifera, 
arachnitis, antropophora, myodes ; Epipactis rubra, Plia- 
langiiun ramosum, Convallaria polygonatum, Carex gyno- 
basis, Melica ciliata, Sesleria egerulea. 

The cretaceous lands consistihg of the inferior, middle, and 
superior chalk formation, sends forth a vegetation which varies 
according to the nature of their upper surface. When car- 
bonate of lime or t clays predominate, we observe many plants 
of lias and calcareous grounds, so;ne Crugiferne, especially 
Diplolaxis and Sisymbrium, which seem to delight in chalky 
grounds. * ' 

When sand or silicious gravel is' found at the surface of 
the soil, then the vegetation approximates that of the old 
red sandstone, or even granite. The origin and constitu- 
tion of the soil of tertiary lands being very different ac- 
cording as those lands have been produced from isolated 
deposits formed in circumscribed localities 1 , or thrown on 
sea shores, or formed at the bottom of vast fresh-water lakes, 
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there will result a great variation in their vegetation. In- 
deed the fertile plains of Bcauce have little relation with the 
sand deserts of Sologne, and the sterile heaths of I'Indre 
resemble little those lands of rolled sand which, on the 
hills of Nierre produce such beautiful forests. In general 
fresh water calcareous lands afford many species which are 
common to them and the oolitic Hinds, while the gravelly 
portions, on the contrary, exhibit the vegetation of siliceous 
grounds. In attrition grounds ( attenssemens ) more or less 
ancient which arc known by the name of alluvion, and which 
form often considerable extents of fine sand, the vegetation is 
equally interesting to the botanist, and circumscribed from 
that of ancient formations. The Silene otites, Crucinella 
angustifolia, Vicia monantha, Astrocarpus scsamoidcs, de- 
light in those localities. 

M. JBoreau concludes from his observations that others are 
really only two kinds of soil, which are distinct with respect 
to vegetable productions: — the siliceous, under whatever 
form it presents itself; and the calcareous, to whatever for- 
mation it belongs. He afterwards pays particular attention 
to three divisions of central, France, which draw from the 
nature of their soil a characteristic aspect, and limits which 
are truly natural ; these are Mo wan, Sologne, and Brenne. 
We regret not being able to follow him in all the inquiries 
relative to those countries so littlg know*', and so worthy 
the attention of the botanist. 

The geological constitution of the soil exercises a great in- 
fluence on the temperature, and consequently on the develop- 
ment of beings which inhabit it. This remark serves to ex- 
plain the variation of climate, which we observe in the dif- 
ferent points of the central region. M. Boreau gives a long 
list of species, which one would think belonged only to warmer 
climates, and although* these species cannot all receive the 
qualification of ‘meridional, at least their enumeration may 
afford an idea of the points of contrast which the Flora of 
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the centre presents, compared with those of meridional de- 
partments of France. It is necessary also to remark the 
affinities of the central region with the north, the east, and 
the west of France. It is particularly frcAn the west that the 
Flora of the centre draws its most characteristic feature. 

The author thinks that the plants of the w est are propa- 
gated even to the centre* of Frande by passing up the vallies 
of the Loire, and more especially those of the Cher and 
Tlndre. 

Perhaps also the marine atmosphere exercises its inffiience 
as far as the occidental part of the central region ; at least 
it is to this influence, more than the olevation of temperature, 
that we must attribute the complete development of certain 
vegetables which in the central part support the winter’s 
cold with great difficulty; for example, it. is only in the west 
of the departments of l’lndre, and of Loire-et-Cher that 
the Cerasus (Lauro Cerasus) and the Lauras nobilis bear 
fruit, and are reproduced spontaneously from seed; it is 
there only that the Punica granatum ripens its fruit, and 
braves the most rigorous winters. 

M. Boreau has determined the limits which certain plants 
of the west respect with regard to those of the central 
region. The Erica ciliaris does not appear to advance far- 
ther than de Blois ; the Erica scoparia, which is found at the 
north of the forest of Orleans and at Fontainbleau, does not 
pass to the east of the Loire ; it encroaches little on the limits 
of Sologne and of the department of l’lftdre, and is not 
found in the department of Nievre : it is the same for the 
Pinguicula lusitanica, Heliantjiempm alyssoides, Qucrcus 
toza, and of many others which pass as far as Bourges, but 
few of which pass the department of Cher. 

A Flora which draws all its characteristic traits from 
contiguous regions can not exhibit plants so very peculiar 
that they cannot be met with in many other localities. How- 
ever the Euphrasia jaubertiana has only been found in 
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the central region. Saint Amond is in France the only 
certain locality of Farcetia clypeata,* the Spiraea liypericifolia 
grows no where in such great abundance as in the vicinity 
of Bourges, and the Trifolium elegans perhaps does not 
present itself in any place in such considerable masses as in 
the department of Nievre. 

The history of the botariy of central France which follows 
the introduction from which we have extracted the most 
remarkable passages, offers great interest to persons who 
devott>.themselves particularly to the study of the progress 
of French botany. The author makes known the works of 
many learned, but modest botanists, whose entire life was 
consecrated to the exploration ,of the locality they inhabit. 
After having enumerated the services rendered anciently to 
the science by Caperon, Rcncaulmc, Gaston of Orleans, and 
Robert his celebrated flower painter, by Morison and Mar- 
chant, who directed the magnificent botanical garden which 
this prince had founded at Blois, M. Bureau does not 
omit any of the botanists of the last century who have con- 
tributed to enrich, or better elucidate, the Flora of central 
France. In fine, lie comes down to our contemporaries, and he 
delights to cite those who communicated useful documents to 
him : it is thus that he pays a just tribute of acknowledg- 
ment to M. le Comte Jaubert, to whom we owe the explora- 
tion of a part of the department of Cher ; to M. Saul who 
traversed in all directions the central region ; and to all the 
botanists of the central departments who have studied with 
zeal and perseverance, eqch their peculiar locality. 

We cannot dwell long pn the chapters which compose the 
first volume ; it will suffice to cite the title, to give publicity 

*The ruins of tlie castle of Montrond, where this plant abounds, 
dates from the wars of la Frond, in 1652. It appears to have existed 
there for a great length of time. M. Jaubert found it in It 

is difficult to say how this plant of the East was propagated in this 
locality, from whcn6e perhaps it will soon disappear, those ruins having 
been transformed into a public promcpadc. 
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to the kind of utility which the author wished to give to 
his work. 

First he indicates the principal elevations of central France 
above the level of the sea. We must fellow this indication 
by ail elementary summary of botany, and of the analytic 
key of the Flora of central France ; a work which appears 
to us in a high degree deserving flic merit of exactitude. In 
fine, the precautions we should take in the formation of a 
Herbarium, on the properties* usages, and etymology of 
plants, terminate the first volume. ^ 

It remains for us to mention the second volume, which 
treats of the Flora of the centre of Fnance, propevly so called ; 
but although this part of M. Boreau’s work is most important, 
we cannot give even the most succinct analysis of it. The dis- 
cussion of species, in effect, is ill suited to a work like ours, 
for to do so properly, and in proportion to the merit of the 
author, it would be necessary to dedicate a space, the ex- 
tent of which the nature of our Annals will not permit. It 
is necessary therefore to expose the general plan of the Flora, 
and indicate the manner by which die author has executed 
its details. 

M. Boreau has followed th? order of natural familievS and 
the classification of the Prodromus of M. de Candolle, except 
certain modifications which had been pointed out to him 
by M. Auguste ^le Saint Hilaire. 

The synonymy of species *is not very complicated, the 
author using as often as he could tfie LinnaSan nomenclature, 
but still in relation wkh the progress of science, for when he 
thought it necessary to •adopt J generic or specific mutations 
in use in the present day, he has also given the Linnaean 
synonymy. The common nafties are indicated as often as 
they arc applicable to well determined species. The des- 
criptions of plants are not very long* but they suffice to dis- 
tinguish the plant. However M. Boreau* has often added 
observations which completp descriptions, or furnish useful 
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information on their organization and critical synonymy. He 
indicated profusely localities of species which are not com- 
mon in all places. 

The number of species described is 1031, divided into 575 
genera. They belong to Phanerogamous plants, to which 
the author lias added some families of Monocotyledones, 
Cryptogames, Ferns, Lyco)mdiacea?«. and Equisetaceie ; as to 
the Cryptogamae properly so called, and Agamae, the author 
has given the simple catalogue of Mosses, Hcpatica?, and 
Lichens. 


Observations on S per mat o p h o rter of molluscous Cephalopods , 
on the structure of Carinariw, of Dendrophyli , §c.; ex- 
tracted from a letter of M. Milnic Edwards, dated Nice , 
April 28th 181*0, and communicated to the Academy of 
Science by M. A u nou in.* 

By this letter it appears that these bodies, the Spcrmato- 
phorae, were discovered, by Swammerdam and Needham in 
the male genital organs of Cephalopods ; some anatomists 
supposed them spermatic anitnalcula' of extraordinary size, 
others parasitical worms, however the author of the above 
letter was not sufficiently acquainted with the structure 
or function of these bodies, and this lead him to make a more 
minute inquiry than had hitherto been madd. lie mentions 
Dr. Peters, a young natutalist from Berlin on a mission to 
Nice, who joined him in the same investigation, and it is 
I presume to their joint efforts tliat t we o\Ve the discoveries 
mentioned in the letter to* the' Academy. 

The Cephalopods which they procured for examination 
were the males of the Poulpe commun , Poulpe a-longs bras, 

* From the Annalcs des Sciences Naturelles, April J 840, communicated 
to the Calcutta Journal of Natural History, by Joseph McClelland, 
M.I). 
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Eledon inusque, Seiche officinale, Colmar commun ; in these 
creatures these spermatic filaments were found abundantly. 
Their conformation differs according to the species to which 
they belong, but we always distinguish a sKeath'in the form of 
a siliqua, composed of two tunics, and containing in its inte- 
rior a long tube turncd.on itself like an intestipe, filled with 
a white opaque matter, atid in connection with a membranous 
apparatus more or less translucid. This intestine-like tube 
is a spermatic reservoir containing millions of Zoosperm, 
and the apparatus to which it is attached by its affterior 
extremity, serves to burst the sheath, and to determine the 
exit of the spermatic reservoir itself. The structure of 
this ejaculating organ varies according to the species, and 
the mechanism by the aid of which the projection of the 
spermatic reservoir is effected differs equally in all the Ce- 
phalopods submitted to onr examination; drawings were ex- 
hibited to the Academy to elucidate this description. 

Thus these bodies, which Cuvier called the filamentary 
machines of Needham, are neither spermatic animalcuhe, nor 
parasitical worms, but organs of fecundation, such as I am 
unacquainted with an example qf, in the animal kingdom. We 
propose to denominate them Sfermato phoree, and can compare 
them to nothing better than to grains of pollen contained in 
the fecundating corpuscles, and which burst in the same 
way to discharge thcnvselves^ when they have arrived from 
the male to the female organ of a flower. * 

It is probable that those Spcrmatopliorue arc also in Ce- 
phalopods a meays (if transport for the seminal fluid, by the 
aid of which it arrives in thfc female apparatus, notwith- 
standing all absence of an organ of copulation; as for the 
spermatic animalculae contained in the interior of these sin- 
gular bodies, they differ in nothing from those of other ani- 
mals : only you will remark that they offer a difference either 
in volume or in form, in each of the Cephalopods I have 
mentioned above. • 
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Anatomy of Carinariae . On the termination of great 
winds which prevailed in the commencement of the month 
of May, the bay of Nice was visited by a great number of 
Carinariae, and M. Peters and I commenced certain inquiries 
on their structure. 

You know that we consider all the molluscae of the order 
Heteropoda as being generally hermaphrodite; G. Cuvier in 
a note to the second edition of his Regne Animal says — 
M. Laurillard thinks them of separate sex, but he does 
not Sppear convinced of the truth of this opinion ; 
and M. Delle Chiaje thought he discovered in the Cari- 
narias a testicle situated near the ovary. It was easy 
to assure ourselves that the sex was perfectly distinct in 
these molluscae; the male and female difFer by the most 
evident external characters ; indeed in the male we see in 
the right side (the creature being supposed in pronation, 
which is the inverse of its ordinary position) under the 
visceral nucleus, an apparatus of copulation well developed, 
an apparatus which is completely wanting in the female ; the 
female possesses a genital orifice near the anus, of which the 
male is deprived, the testicle occupies the same place as the 
ovary, and resembles it much, ‘but instead of ovules character- 
ized by the existence of a vitalline sack and a vesicle of 
Purkinge, it contains membranous capsules filled with 
zoosperm. These animalculae have a long tail, and perform 
their motions with velocity ; we were assured of the same fact 
in the Firolae. The circulating apparatus of Carinariae 
difFer much from the description whidh has been given of 
it, and the nervous system of these animals is more com- 
plicated than in other molluscous gasteropods known at the 
present time, for besides the labial ganglious cerebral and 
subcesophagean, there is a pair of optic ganglions, a pair of 
ophtalmic ganglions, a* pair of hepatic and one suljanal 
ganglion, lastly, ‘•you will also find stomato-gastric nerves 
analogous to those we have discovered, together fifteen 
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years ago in the Crustaceee, and which M. .Brant has since 
found in a great number of invertebval animals. 

Observation on the sex of Echini. The separation of sex 
in the gastcropodous Mollusca is not astonishing, but what 
will surprise you I presume is, that in the Echini there exists 
male and female perfectly distinct. This curious fact has 
latterly been stated by # M. Pettsrs, and I have since often 
had occasion to verify the assertion ; externally the testicles 
of Echinodevmata differ in no respect from the ovaria, but the 
liquid which they contain is of a milky whiteness, instead 
of being orange as in the females ; it furnishes zoosperm, 
the tail of which it is difficult to perceive, aiyl the move- 
ments of which are characteristic. 

Structure and sexual organs of Dcndrophylli . I have 
sent you also a drawing which demonstrates the external 
conformation and the internal structure of calcareous polypi- 
ferous polypi, of which M. do Blainville has formed the 
genus Dendrophyllus. If we judge of these animals by the 
figure which has been given by Donati, and which the 
greater part of modern authors have reproduced, we shall 
believe them possessed of the most confused organization; 
but the tentacles in the form t bf pincers which we supposed 
surrounded their mouth does not exist, and their structure 
both internal and external differs little from that of the 
Actinia*, and principally from the Caryopliilli, properly so 
called, analogy proves it so ; but I have moreover demonstrat- 
ed that these coralligenous polyj/i, the srJne as the superior 
animals, possess distinct sexual organs ; some have ovaria, 
while others contain hi the place occupied commonly by 
the female organs, testicles of the same form as the ovaria, 
and containing instead of eggs, spermatic animalcule. You 
may see one of these zoosperm figured in the above men- 
. tion«d drawing. 

Observations on the structure of Acale plies llydrostaticcc . 
I have* also had occasion to study some of these singular 
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creatures, Aculephce hydrostatic <r, which have been known 
by the name of Physophora?, which resemble long garlands 
of flowers intermixed with little berries, and spirally con- 
torted stipules.; not, yet having finished the drawings, it will 
be difficult for me to communicate what I have been able 
to collect from their complicated structure. I may intimate 
that I have 11 W the convection that these are not simple 
animals, but aggregations of a great number of individuals 
produced (par bourgeons) and living reunited the same as 
compound polypi. 

It seems equally probable to me that these compound 
Acalcphair have their distinct sex ; for in some, where the 
traces of an ovary could not be perceived, I found organs 
filled with spermatic animalcule^ 

Apparatus of circulation ; Uololhurm . — Lastly J send you 
also a drawing of the apparatus of circulation of the Ilolothurur. 

The descriptions which have been given of them by 
MM. Tiedeman and Delle Chiage are so discordant, that 
it was necessary for me to examine this point again ; and 
l have assured myself , 4 Imt the disposition of the vessels 
is almost the same as that indicated by M. Delle Chiage. 

It is a matter of regret we ha\o?pot the drawings mentioned in the 
abo\e letter of M. Milne Edwards; they refer to facts of the greatest 
importance in Zoology. Jos. M. 


Notice of a fossil Tenues, By M. Oucuakoi iv* 

The greater part of fossil insects which are described and 
which have been observed in amber, belong to those genera 
existing in hot countries? arid almost all of them have an 
analogy more or less great witty our living species. According 
to my information on this subject we have not yet discovered 
in amber insects the types of which seem not now to pxist, 
and which have no actual representations in existing genera ; 
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and it appears also well established that the insects dissemi- 
nated in fragments of amber, that we find in great quantity 
on the coasts of the Baltic sea, approach generally to species 
peculiar to distant regions. 

However this remark, according to my opinion, is not 
applicable to the class Arachnida, or at least to the spiders 
properly so called. ( ^ have boon led to think so, and 
the examination of many portions of amber, and the silence 
of all authors on the disco\ery of new genera of spiders, 
have rendered my opinion more certain. M. Walk^naer, 
a celebrated arachneologist, has given the description of a 
new species of the genus Alt ns, found in a fragment of 
amber from the collection of M. Faujas de Saint-Fond, 
having a great analogy with certain European species 
M. Marcel de Series cites also a species of Tegenaria, 
determined by the same arachneologist, and found in the 
inscctiferous formation of Aix : 1 possess also certain frag- 
ments of amber containing two spiders, one of which ap- 
pears to me to belong to the genus Tegenaria. 

As to insects properly speaking, .we find them often in a 
fossil state, analogous to exotic species. MM. Defrance, 
Brongniurt, and Gennar, have "indicated many individuals of 
the genus Curculio unknown in Europe. M. Desniarets has 
discovered Termites in amber, which seem peculiar to India 
and Africa. According to the testimony of M. Lutreillc 
there only exists 1 two species ®f this genus in Europe. 

Among the fragments of amber which# I received from 
Koenigsberg there \yas one which contained two insects of 
the same species/belonging to the family of Planipens and 
to the genus Termes, they are joined together, and sur- 
rounded with air bubbles, not so as to prevent me from 
seeing by the aid of the microscope the whole of the 
inferior part of the body of one of the individuals. 

I shall now give the distinguishing character of my fossil 
insect. • 
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Its head is large, rounded, and narrow behind, presenting 
a longitudinal depression and spot on the middle of the fore- 
head. The mandibula do not exceed the length of the 
upper-lip, the foun palpes are distinct, the shortest labials 
have four joints, of which the two first joints arc very small, 
the third securiform, and the last conical and elongated. The 
maxillary palpes have five* joints, the last of which appears 
bifid. The antennae longer than the head augment towards 
the extremity; they are moniliform, and composed of fifteen 
distinct joints, the first cylindrical, and larger than all the 
others; the last is somewhat oval. The proto-thorax is very 
small ; the f meso-thora$ and meta-thorax narrower than the 
abdomen, form two hemispheric parts. The anterior extre- 
mities are much separated from the others, the posterior are 
much longer, with a membranous elevation slightly folded be- 
tween the haunches. The tarsi are composed of four or five 
joints, the last of which is very long, curved, and terminated 
by two distinct hooks. The abdomen is (effile) having cer- 
tain traces of transverse folds, and its extremity furnished 
with two appendices a* in the Blattre. The eyes are hid 
by air-bubbles, and are impossible to be seen; it is the same 
with the wings, if (which is?^ doubtful) these insects have 
wings. The body is yellowish, and almost transparent. 

We remark that the insect adheres by one of its feet to a 

round body which is silky and slightly indented, which we 

may consider as an egg or shed. According to the character 

which I have giwm, this insect differs from adult Termites, 

which have their antennae more filiform, and composed of 
• • * 
seventeen joints. 

M. Latrcille in his Natural History of Crustacean and 
Insects gives us the following details on the Termes lucifu- 
gum of the vicinity of Bordeaux. 

At a certain period, he says, the society of these Termes is 
composed of foiy sorts of individuals, we find two which re- 
main always without wings, which are elongated, active, soft, 
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and of ’ a yellowish white, provided with six feet, having the 
head, the corselet, and the abdomen distinct. Their head is 
large, furnished with mandibula and jaws, but deprived of 
eyes, or having them very small. We distinguish these two 
sorts of individuals by the form of their head ; in those 
which compose the greater number of the society, the head 
is much larger ; this part is rounded, and the /nandibula are 
not advanced ; while in the others, which scarcely form the 
twenty -fifth part of the group, the head is much longer, elon- 
gated, and of a cylindrical figure, terminated by prominent 
crossed mandibula. We find at the end of winter and in 
the spring, individuals resembling the former, which have 

t i 

four white appendices in the form of wings, two on the 
second ring, two on the third ; if at the end of a month we 
open the Termitiere, we find only a few of these individuals 
which have lost their wings. We find also in cavities in wood 
the eggs of these insects in the form of impalpable powder ; 
we may conclude from these observations that the individuals 
without wings, with a round head and short mandibula, are 
larvae, that the individuals resembling these, but having ap- 
pendices of wings are Nymphae ; that those which have wings 
are perfect insects. It is to bo presumed that the entire de- 
velopment of these insects is only completed at the end of two 
years, because when one part of them appear with wings, 
we find others in the nidus in the form of larva?, which 
could not undergo this la*t metamorphosis sooner than 
the following year. 

The character which M. Latreille gives to the larva? of 
Termites agrees perfectly with oiir fossil insect, and I am 
inclined to look upon it as a Termes lucifugum , in the form 
of a larva without the presence of the abdominal appendices 
which I have mentioned above, and which are only seen in 
insects of a perfect state. The number of joints in the 
antennae prevents us from considering this insect as a female 
which had lost the wings. 
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In the last place, I am led to believe that this insect is 
in a perfect state, ami that it should form a new genus among 
the Neuroptera? Planipennse, particularly as the natural 
history of these iijsects is yet little advanced, and is not 
sufficiently elucidated by observations on them in their 
native localities. 

On the development of the Sparse of Ant hoceros he vis. By 
IIuuo Mohl*. 

It 7s now some years since M. de Mirbel and I published 
almost simultaneously some inquiries on the development 
of Spora?. *lf as to th6 most important points our results 
were the same, we differed notwithstanding on many others. 
The circumstance of differing in opinion with an observer 
of such eminence as M. de Mirbel, incited me strongly to 
resume the same subject. For this purpose I made choice 
of the Anthoceros Icevis , which seemed to me best suited for 
these investigations, because the mother-cellules contain a 
much less number of granules than those of all the other 
Crytogamte which I have examined ; and in which I hope to 
follow more easily the formation of the membranes of the 
tt portc. So much the more dA I conceive it my duty to pub- 
lish the result of my inquiries, as in many instances they will 
confirm the theory of M. de Mirbel, and may also contribute 
to dispel the difference of opinion which exists between this 
most learned man and me.. 

I shall commence by indicating in a few words the points 
on which I entertained tile same opinion*, as M. de Mirbel, 
and those on which we differed. 

In his Mcinoirc on the Marchantia , M. de Mirbel consi- 
dered the Sporae of this plant, as well as those of Taryionia 

as simple cellules or utriculcs, and assures us that they 
% 

* From the Annates dcs Sciences Naturelles, April 1810, communi- 
cated to the Calcutta Journal Natural History, by Jos. McClelland, M. D. 
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are produced three or four in number from the interior of 
other cellules. 

He gives no detail of the manner by which this is per- 
formed, but he exposes, in the most detailed manner, the 
analogous fact, the development of the pollenic grains, espe- 
cially those of the Ci Iron'll le. 

In this case the membrane nf«thc cellules ’in which the 
pollenic grains are found, and which is full of a granular 
mucilaginous substance, becomes gorged with juice, and swol- 
len to such a degree that it assumes a considerable thick- 
ness *, on its internal surfaces there arc four septa produced, 
which direct themselves toward tluj centre of the cellule, 
and divide its contents into four parts, and uniting in the 
centre of the cellule in such a manner that the cellular ca- 
\ity is divided into four compartments entirely separated. 
Then there is formed in each of those compartments, and 
around the granular substance which it contains, a mem- 
brane which in the Citrouille is at first smooth and colour- 
less, afterward becomes yellowish, and covered with papilla? 
(mamelons). Examination of ripe grain exhibits that inter- 
nally to this membrane there is formed another, which at 
certain points i?, found joince^ 1 to the external membrane. 
The cellules in which the pollenic grains are formed become 
dried and tear, so as to liberate those pollenic grains. 

In a later Memoire (Ann. Sc. Nat. 2d ser. iv.) M. de 
Alirhel enters info details concerning the formation of these 
two membranes, the one external, and *4he other inter- 
nal, and indicates tljat they draw their origin from the 
cambium contained in tjie motlie^-cellules of the pollenic 
grains, that is to say, from the mucilaginous mass which 
before the formation of the membrane of the pollen enve- 
lopes the pollenic grains, and which fills the space between 
J:hese grains and the wall of the mother-cellule, and which 
first becomes changed into the external iijcmbrane of the 
pollen, and afterwards into the internal membrane. 
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As to the analogy which I have indicated exists between the 
formation of the Sporae and that of the pollenic grains, M. 
de Mirbel announces that there exists a constant difference 
in the manner bye which these two organisms become deve- 
loped, so that in the Sporae the mother-cellule, after that 
the four Spora? are formed, becomes divided into four 
cellules, which in consecfaence of the increasing volume of 
the Sporae, become shrivelled and lacerate, whilst the four 
compartments into which the mother-cellules of the pollenic 
grains are divided by septa, do not become separated from 
each other. 

The inquiries which, I have published on the development 
of Spora? (Flora, 1833; Archives de Bot. ii. 341) agree with 
the results obtained by M. de Mirbel in this, that in descend- 
ing to the Lichens (with the exception of the Equisetaceae) 
there was developed four Sporae in one mother-cellule ; that 
in these latter, and before the development of the Spora?, 
we found a liquid granular substance ; and this became di- 
vided afterwards into four parts, which then became covered 
with a peculiar membrane. But as to the manner by which 
the membrane of the Sporae became formed, my results 
differ from those obtained by the French physiologist. 
Thus, I think in consequence, particularly of the examina- 
tion of Riccici glauca and of the Anthoceros lavis, I have a 
right to admit that the granular mass which fills the mother- 
cellule becomes divided of itself into four* parts, and is not 
as it were divided by the? partitions which direct themselves 
from the circumference of the cellules to the centre ; that 
each of these parts bepome covered first by a thin and 
homogenous membrane, around which after a time a second 
external membrane is formed, which very often becomes 
cellular ; that those four Spora? become surrounded again on 
every part by the close mother-cellule, and that this latte*' 
becomes absorbed without previously being divided. The 
points on which 1 differ in opinion from M. de Mirbel, re- 
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duce themselves therefore to the manner in which the con- 
tained granular liquid becomes divided into four parts, to the 
manner in which the membrane of the sporae is produced, 
and to the presence or absence of division in the mother- 
cellule. 

If the inquiries I have just made concerning the develop- 
ment of the spora' of tl;c Anthoteros Ice vis do not furnish 
satisfactory results on all these questions, it will at least fur- 
nish some materials, which will exhibit the nature of these 
changes in a better light. 

The sporangia of the Anthoceros exhibit this peculiarity, 
that the development of their sporae *is not complete at the 
same time in the whole length of the fruit, but that the 
sporae placed nearest to the summit of the sporangium 
dcvelope themselves much sooner than those sporae of the 
inferior part of the fruit. This peculiarity of the successive 
development of sporae in the same sporangium facilitates 
much the investigation of these bodies. As in the other 
Ilepaticac, the sporae are developed by the number four in 
the mother-cellules, and manifest almost without exception 
that disposition which 1 have designated by the name 
tetraliedric reunion. , t # 

The youngest mother-cellules which I have found appear 
diaphanous, generally ovoid, sometimes globular, in which, at 
one of the extremities, or very near it, we perceive a thin 
granular mucilaginous disk, of yellowish green, not manifest- 
ing any determined or regular foriri, and ajfplied to the wall 
of the cellule. This granular disk is not perfectly circum- 
scribed: it is without colour, very diaphanous, and con- 
founds itself with the rest of the perfectly transparent 
cellule, without exhibiting any manifest limit. It is in 
this disk, or rather below it, that, by an attentive examina- 
tion, we find a nucleus manifesting ip appearance a colour- 
less globule, or round nucleus, (PI. ii. fig. J*.) By the action 
of iodine, the granular disk, as well as the nucleus manifest 

M 
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a deep brown colour, and a yellowish tint is disseminated 
also at the same time on the rest of the cellule, which pre- 
viously was perfectly diaphanous ; we then see that the disk 
passes insensibly ^by its circumference into a mucilaginous 
substance, which covers internally the whole mother-cellule, 
which seems to coagulate by the action of iodine, and which 
presents, as it were, the* appearance of a membrane de- 
taching itself in part from the mother-cellule, the mem- 
brane of which remains perfectly unchanged in colour. The 
mutations observed in the course of development affect first 
chiefly the mucilaginous disk. This disk indeed becomes 
successively dilated or. its borders, so as to cover very soon 
the half or more than the half of the nucleus (fig. 2 and G) ; 
at another time it manifests the form of a transversal band 
(fig. 7) : with this augmentation of volume it undergoes ano- 
ther remarkable change — the green granular mass augments, 
the granules become more apparent, and commence at the 
same time to separate in a manner, more or less evident, 
into two parts placed one beside the other, wliich at this 
time are rarely completely separated, but which generally 
are in contact by their borders, or are in connection by the 
interposition of a kind of bridge (figs. 2, 3, 5, 6). This 
green mass is not exactly circumscribed at its circumference, 
it disappears in a colourless mucilaginous mass, very finely 
granular, and it is the transparence of this which precludes 
us from examining it more in tletail. 

This substanCt does nbt manifest itself under the form of 
a homogenous contiguous membrane, but it forms meshes of 
greater or less magnitude, circular, or angular (fig. 2, 9). 
On seeing this organization we could with difficulty refrain 
from the opinion that we had before our eyes a cellular 
membrane, the cells of which were formed of a tender, 
mucilaginous, granular mass, and that the cavity of these 
cellules was a sample vacuum in this mass, like the vesicles 
of froth ; but as on turning the mother-cellule we see on 
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its walls the whole of the mucilaginous mass forming only a 
thin layer, and as, if these were true cellules, not only the 
contour of these circles and polygones, but also their faces 
should be formed of the same granular substance, while 
those appear absolutely diaphanous ; it is perhaps more pro- 
bable that this mucilaginous substance only forms a layer 
on the internal wall of the mothfer-cellule. This layer in 
some points is very thin, or absolutely interrupted ; in others 
it is thicker, and by this property manifests a retiform cellular 
organization. 

It is not possible even by the use of iodine, which tinges 
this mucilage yellow, to demonstrate the presence of cellular 
formation. 

• 

The nucleus does not take part in this formation; fre- 
quently it is so concealed under the green granular mass, 
that it is imperceptible, or almost so ; at other times how- 
ever (fig. 3,) we find it placed by the side of or between the 
two divisions of the green mass, and is there seen with more 
facility ; we remark at the same time, in this case, that the 
nucleus has remained the same, and that it was quite 
separate from the above mentioned mucilaginous formation ; 
this latter does not appear to h£ve any relation with the nu- 
cleus, except that it has always its point of concentration 
directed to the point where the nucleus is situated, and be- 
tween this latter and the mother-cellule. By ulterior deve- 
lopment not only the quantity*of the greenish granular mass 
augments, but its separation into two adjacent masses, which 
has already commenced sometime, becomes manifest, the 
two masses being al firsUreunited ($g. 9, 12), but afterward 
they become completely separated (fig. 13) ; at the same time 
we see that the colourless, mucilaginous, granular mass in 
which the green substance is found deposed becomes aug- 
► vnented. In the commencement this (jolourless substance, as 
also the green granular substance, was spyead against the 
wall of fhe mother-cellule ; but now those two substances 
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commence to advance more and more towards the interior of 
the cellule : then the green substance, interspersed with gra- 
nules of greater or less magnitude, conglomerates into one 
mass, and afterwards into two, surrounded by an atmosphere 
formed of a colourless substance. 

This atmosphere extends itself outwardly into the meshes 
already described, and resembling cellules (figs. 8, 9, 12) 
which successively extend themselves into all the space of 
the mother-cellule, and which at a certain period change so 
much the form of the vesicles which arc either round (figs. 8, 
9) or angular, in consequence of mutual pressure (figs. 12), 
that at thisrperiod at least the transformation of a part of the 
mucilaginous into a cellular organism cannot be doubted. 

This cellular aspect of the colourless substance only 
however exists a short time ; because, in proportion as the 
green granular vesicles draw themselves with the nucleus 
into the interior of the mother-cellule, a part of the colourless 
substance accumulates around it in an amorphous inass, 
and the circular meshes become insensibly changed into 
filiform elongations, which, commencing at this central mass 
assume a radiated direction towards the wall of the mother- 
cellule, and which gives in that manner a solid position to 
the central formation, which until this time was suspended 
in the juice of the cellule. (Figs. 10, 11, 13, 14, 15.) 

At this period the granules of the green substance aug- 
ment considerably in volume, and by the use of iodine show 
that the large gr&nules are formed of amidon. 

The mucilaginous atmosphere, as svell as the filaments 
which emanate from it ar.d pass towards the mother-cellule, 
assume by the use of iodine as before a yellowish brown tint. 
It happens also, often in consequence of being placed a long 
time in water, or by other causes, that the granules of this 
green mass become contracted, and occupy a small space- 
(figs. 16), or that in general they are less numerous; in this 
case wc see very clearly that the mucilaginous atmosphere is 
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condensed at the circumference of these granular masses, 
forming an almost circumscribed cavity, exhibiting in this 
manner as it were almost globular cells filled with green 
granules. Towards the exterior the walls of these cellules 
are however not completely evident, but they pass immedi- 
ately into finely granular mucilage. 

Now each of these g/anular ftiasscs, which I shall de- 
signate by the name of granular cellule, is divided into two 
distinct parts, in such a manner that in all there arc four. 
First these four cellules are placed by the side of each other 
(figs. 18, 19, 20,); but they separate, approximate the wall of 
the mother-cellule, and assume the position of tlnj four angles 
of a regular equilateral tetrahedron (fig. 21, 22). 

The mucilaginous mass in which the granules are placed 
becomes equally divided, and each of these parts become' 
enveloped by a particular atmosphere which is thin and 
mucilaginous. The principal part of the colourless mucilage 
becomes changed, on the other hand, into fibrous threads, 
which direct themselves from one granular cellule to ano- 
ther. The nucleus (figs. 21, 22), which at this period ap- 
pears always to diminish in volume, is found placed at the 
centre of the motlier-ccllulc f$id of the mass formed by the 
fibrous filaments, is absolutely distinct from the four granu- 
lar cellules. 

During the time that the contents of the mother-cellule 
exhibit those mutations, the wall changes equally ; originally 
this part was formed of a thin membrane, w?iicli was very tena- 
cious, however since -the period when the green granular mass 
became divided in two,' the w^ll $if the cellule became more 
and more thick, (figs. 15, 17, 18, 19, 21, 22). 

When the granular cellules ‘are placed close to the wall of 
the mother-cellule it frequently happens that the wall does 
► not present an equal thickness, but ip certain places becomes 
swollen more than in others (fig. 21.) At tjiis period the mo- 
ther-cCllule is not only become larger, but its form, at first 
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ovoid, becomes almost always globular ; however in this 
respect there are a great number of exceptions. 

The thickening of the walls appears to emanate in part 
from a true increase of these parts, and this is an entirely 
normal mutation, because it is manifested regularly at this 
period. Afterward however the thickening of the wall is only 
apparent, and manifests itself before the eyes of the obser- 
ver when the cellules have been a long time in water, for 
the cellular wall is then very hygroscopic, and is formed of a 
gelatinous substance, rather tenacious, it tears with difficul- 
ty, and is not tinged brown by iodine. 

It happens often thatjn consequence of the prolonged ac- 
tion of water the cellular walls become considerably swollen 
in the interior towards the cavity of the cellule, and often to 
such a degree that this latter disappears almost entirely, and 
that the mass contained within is often pressed to the centre, 
assuming an amorphous appearance. 

Soon after that the mother-cellules have assumed this 
state, there is a division manifested in their cavity. Thus 
there is formed at the ivner surface of the cellular wall, and 
always between two granular masses, a narrow line, three of 
the lines in passing from thpe circumference unite in the 
centre by obtuse angles (fig. 23.) Those lines, as results 
from the number and from the position indicated by the 
granular cellules, are six in number, they unite in four points, 
and divide in that manner the surface of the' cellule into four 
triangular surface*:. Those lines are the first rudiments of 
septa which afterward will replace them. The manner by 
which those septa are forped is a matter ‘of much difficulty 
to observe, and I should intimate, that in spite of reiterated 
inquiries 1 have not been abie to dispel the doubt which 
still remains in my mind on this subject. 

The fine lines of which I have spoken, appear to be narrow 
raised lines, emanating from the interior of the cellular wall 
(or the rudiments of septa) which afterwards join towards 
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the middle of the cellule, where they reunite. That which 
weighs at least some tiling in favour of this theory is, that 
at the period when these lines appear for the first time (fig. 
28), the filaments of fibroso-mucilagincfus substance which 
pass from one granular cellule to another, exist yet in all 
their integrity, which proves that in the interior there can- 
not yet be any septa for/ned. 

But a point which merits also to be mentioned, is, that in 
consequence of the action of water on the mother-cellules 
those lines can be made to disappear again ; thus it appears 
to indicate that they were only formed by a very small ele- 
vation towards the interior, and it in this elevatfpn which ap- 
pears to be changed in consequence of the hygroscopic en- 
largement which the membrane of the mother-cellule has 
undergone. 

This state which consists in lines found on the wall of the 
simple cellule, soon passes, because in the greiiter number of 
cases in which the division of the cellular wall on such like 
surfaces is visible, we find that the septa also are already 
completely developed. Those sejtta, as it results already 
from their relative position, have a triangular form. 

Two of their faces are plran, and the third, that which 
is turned towards the exterior, is convex ; these are very thin, 
and are formed, like the mother-cellules, of a semigelatinous 
substance, which is not affected by iodine. 

The nucleus of the motlier-cellule, difficult to discover 
before the division, exhibits now no trace after the division 
is produced ; it would appear to have been entirely absorbed 
at this period. % , 

Bach of the four divisions of the mother-cellule formed 
by the septa, contains one 6f the four granular cellules 
(figs. 24', 26). These latter do not change at first, because 
they contain yet a great number of amylaceous grains (fig. 
24, 25), and become slightly tinged of, a green colour 
from tfie influence of iodimj ; but soon in the greater num- 
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ber of cases the number of amylaceous grains diminish 

(fig. 26), and it is then that we can exactly distinguish 

the wall of the cellules completely developed and limited 

also externally. They arc found attached by gelatinous 

filaments (fig. 26), the same as generally happens in the 

undivided mother-cellule. 

« 

A little after the division of the mother-cellule, the forma- 
tion of the membrane of the spora? is perfected. 

Before this division takes place, the use of iodine exhibits 
that there emanates from the mucilaginous fibrous substance 
which fixes the granular cellules to the wall of the mother 
cellule a thjn gelatinous mass, which directs itself along the 
internal surface of the mother-cellule, and covers this surface 
in the form of a thin layer. This mucilaginous layer be- 
comes brown by the use of iodine ; but it is so thin and so 
very incoherent, that evidently we should only consider it as 
a thin mucilaginous layer, and not as a distinct membrane. 
After the division of the mother-cellule, we find in each of 
its parts an analogous mucilaginous layer, which thickens 
rapidly, and becomes entirely distinct when put in contact 
with iodine by its yellowish brown tint, the mother-cel- 
lule remaining colourless, it acquires a greater coherence, 
represents a true membrane, and afterwards may be seen 
even without the use of iodine, and which from this time 
forms the membrane of the sporae, (fig. 24, 26). 

The form of the spora * is tHat which we find generally in 
the most perfect* cryptogam, that is to say that towards 
the centre of the cellule^ it exhibits a -pyramidal apex with 
three surfaces, and externally; a convex surface. But as ac- 
cording to that which has been said above, the internal surface 
of the mother-cellule frequently exhibits at the approach of 
tlve period in which the division is to be accomplished very 

* Spore Fren (Spora Hedw?, Sporula, Richard, Gondylus, Gocrt. Bcsi- 
mcn Neck.) Authors have substituted this term for that of grain to 
designate the reproductive corpuscles yi cryptogamous botany. —Jos. M. 
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irregular depressions, it happens commonly that the young 
sporae manifest on their external surfaces undulated emi- 
nences and depressions, which only disappear in consequence 
of ulterior development. 

From the time that the membrane of the sporae becomes 
developed, the sporae may be separated from each other by 
pressure (fig. 27); whei\this confyrcssion is augmented, the 
mother-cellule lacerates, and the sporae pass out by the 
opening formed in this manner. When chance favours us, 
we can sometimes sec the mother-cellule forming thin septa 
between the sporae. 

The membrane of the sporae is first colourless find smooth > 
afterwards it becomes finely granular (fig. 28) on the con- 
vex surface, which is in contiguity with the external wall of 
the mother cellule ; at the same time it assumes a yellowish 
tint; at a still later period, the three surfaces of the pyrami- 
dal summit become granular (fig. 29), and the angles be- 
come thickened. 

By compressing the sporae of the Anthoceros between two 
pieces of glass we cannot prove the* duplicity of their mem- 
brane ; but the presence of an internal membrane is very 
probable, because of the anah/gy between these sporae and 
those of other more perfect cryptogamous plants and mosses. 

The ulterior mutations between this period and the ma- 
turity of the sporae, are in relation either with the mother 
cellule, or with tfie sporae themselves. 

The mother-cellule as soon .as the membrane of the 
sporae become perfectly develope4 loses its anterior state of 
hygroscopicity ; in* proportion as the sporae augment in vo- 
lume, and become more and more thickened, the mother 
cellule becomes thinner and thinner; in fine, when it ap- 
proaches the period of maturity it becomes entirely ab- 
sorbed. 

In the sporai themselves the number of, the amylaceous 
grains diminishes, and terminates by completely disappear- 
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ing, and the mother-cellules in which they were contained, 
and which now have assumed a yellowish tint, evacuated, 
and enveloped by a little mucilage become placed against 
the wall of the sporze (fig. 28). These mutations of the 
granular cellules are produced sometimes sooner and some- 
times later, or it may happen while the membrane of the 
spora is still of a cleai* yellow ^ and very transparent, 
there yet exists a considerable accumulation of granules 
when even this membrane is of a yellowish brown and 
little transparent. In the end the little cellule seems al- 
ways to become resolved, for in the ripe spora? we find 
only a grurqpus, mucilaginous liquid, mingled with particles 
of oil. 

I may be permitted to add a few observations on the above 
exposition of the results obtained by my inquiries on the 
Anthoceros , 

As to the mother-cellules, those inquiries perfectly con- 
firm the opinion of M. de Mirbel, that they become divided ; 
my former opinion, that in the more elevated cryptogamous 
plants the four sporoe Jbecome developed by the side of 
each other in the cavity of the mother-cellule, is therefore 
decidedly ill founded.* 

On the other hand, I presume that my observations on the 
contents of the mother-cellules should modify some little the 
theory proposed by M. de Mirbel, indeed according to this 
high authority the formation of the sporai should depend 
more particularly, on the* mother-cellule, the contents of 
which are described as a homogenous, mucilagiuous, grum- 
ous liquid, that the raised septa divide mechanically into 
four parts. This theory is therefore in direct opposition to 
mine, according to which, the 1 development of the four spora? 

* The open acknowledgment of error, as in the present case, is com- 
monly the characteristic ol' distinguished talent. And perhaps more 
particularly so in natural history than in any other scientific or literary 
pursuit— Jos. M. 
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take place in one cellule from the organic transformation of 
its contents, without the cellular wall exercising any influ- 
ence whatever on their evolution. 

The observations on the Anthoceros appear to prove that 
the truth holds the middle between these two theories. 
The facts which have been exposed above, indicate that the 
exterior of the mother-cellule is, 4ong before its separation, 
the theatre of an organic activity, manifesting itself on the 
organisms, which change in a most varied manner. 

Besides the nucleus, which has no connexion with the 
ulterior formation of the spone, we find in this cellule a 
mucilaginous, grumous organism, which assumes different 
forms, giving birth to four amylaceous grains, and befoie 
there is manifested the slightest trace of division of the 
mother-ecllulc, has already determined the quaternary num- 
ber of sporae, their relative position, and consequently also 
their form. But it is extremely surprising that the posi- 
tion and number of septa emanating from the wall ot the 
mother-cellule, should depend on the position which the 
granular cellules assume in the mother-cellule, as we have 
seen in the Anthoceros ; the form the most frequent which 
the four granular cellules assume is tctrahedric, the same as 
in a great number of Cryptogam a?, which I have already 
proved as far as the sporce are concerned ; and in this case six 
septa always become manifest. But in the Anthoceros vie 
again find the exceptional Case (which forms the rule in 
many other Cryptogams), that fue four sporae are found 
placed one beside the other on a peculiar plane, and in this 
case there are only four* septa forced. The relation of the 
number of septa of the mother-cellule with the relative posi- 
tion of the sporae is not astonishing, if the sporae were only 
the result of the mechanical division of the contents of the 
mother-cellule, or if in free space,, the membranes of the 
sporae first become manifest, and that between them mem- 
branes*were formed which had applied themselves to the 
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wall of the mother-cellule thus to form septa, it would have 
been different. 

But matters now become enigmatical, because that the 
septa emanate from the wall of the mother-cellule, and be- 
come regulated according to the position of the granular 
cellules which manifest no organic relation with the mother- 
cellule. It is difficult to Say that J have not succeeded in 
observing something here of mechanical influence, or it may 
be a question whether this relation of the position of septa 
opposite that of the granular cellules depends on certain 
dynamic influence; but I presume to be able to infer that it 
is not the n\£inife$tation£>f four or six septa which determines 
the formation of four sporie, and that the entire formation 
of the sporae is produced from the membrane of the mother- 
cellule, but on the contrary the septa are only the conse- 
quence of development of the substance contained in the 
mother-cellule. 

If I have formerly announced that the internal membrane 
of the sporae is formed before the external, and that in many 
cases this latter is cellulur, 1 am bound to acknowledge this 
observation as erroneous, which was suggested to me by the 
circumstance of the meinbrave of the spora? being at first 
uniform, colourless, and smooth, in a word, it resembled the 
internal membrane ; and that it is only sometime after this 
that it changes its nature ; this is the circumstance I had 
not previously remarked. 

The membraneV)f the spWae forms at first, as it appears, a 
coagulated, and solidified^ mucilage, smooth on the exterior ; 
afterwards there are inequalities formed on the external 
surface (as in the Anthoceros), or rather a plexus of patelli- 
form eminences, without (as ^previously presumed) we had 
a right to consider this plexus as the formation of a proper 
membrane, and more especially of a cellular membrane. The 
membrane of the sporae becomes so intimately applied to the 
mother-cellule, that all the eminences correspond ; *to the 
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depressions in the tender substance of the mother-cellule 
when the membrane of the spora? is covered with granules 
or little pointed eminences ( da granules ou de piquans ,) 
we shall find simple cavities corresponding to these in the 
mother-cellule ; when the former is covered with a fibrous 
network we see corresponding to this pentaliexagonous pro- 
longations of the mother-cellulef passing into depressions 
in the form of alveoli of the membrane of the sporae, and 
imparting to the membrane of the mother-cellule, when we 
separate it, a tessellated aspect. This is well seen in the 
Riccia glauca . 

According to what I have mentioned above, it is very pro- 
bable that the membrane of the sporae is the production of 
the mother-cellule, and, as it were, a hardened secretion of 
this latter, it appears rather to draw its origin from the con- 
densation of the mucilaginous and granular substance above 
described, and that the mother-cellule only appears to de- 
termine the form of the membrane of the sporae. 

This seems to me to be proved not only from the develop- 
ment of the Anthoceros just as I Imre described it, but I am 
solicitous to intimate in this place the analogy in the sporae 
of the inferior Cryptogam®, fcn° example, that of certain Con- 
fervas, as the Zygncma , in which the membrane of the sporae 
is formed around an accumulation of granules, which is less 
than the volume of the cellule, and in which consequently 
the membrane oT the sporae h in no way applied to the wall 
of the cellule. * 

When in fine, as to the sepa "atiou of the mother-cellule 
into four distinct cellules, each ^f which contains a spora, 
which according to M. de Mirbel will form the distinctive 
character between the mother-cellules of the spora and 
those of the pollenic grains, I am of opinion that it is not 
* observed in all the mother-cellules of the sporas, but that, in 
plant3 nearly allied, sometimes it takes place and sometimes 
it doe^ not. I have not succeeded in observing it in the An - 
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thoceros punctatus (a plant on which however I have only 
made a small number of observations) ; but it manifests itself 
in a positive manner in the Jungermannia epiphylla , while 
I have not seen it in the Riccia glauca. It seems to me 
consequently that we should not value too highly the ques- 
tion, viz. whether the four divisions of the mother-cellule 
remain reunited or not, ai-d that, notwithstanding, we can- 
not consider the solution of this question, as furnishing 
a characteristic distinction between the mother-cellules of 
the sporae and those of the pollenic grains. 

I should intimate, that the figures of the plate were drawn 
from an augmentation of ^80. 

Translated from the Annales des Sciences Naturelles, for the Calcutta Journal 
of Natural History. — Jos. JM. 


Report made to the Academy of Science , in the sitting of the 
9th March 1840, by M. de Blainville, on a memoir of 
M. Dufo, entitled , Observations on Marine , Terrestrial, 
and Flaviatile Molluscs from the Sechelles and Amirantes 
Islands 

Zoology is not only composed of a knowledge of the 
external and internal organi/atiyn of creatures, of their specific 
distinctions, of their position in the natural series whic*' 
they form, departments which are as it were reserved for pro- 
fessional Zoologists, to have arrived this length previous 
studies would have been necessary, collections at our dis- 
position, books of* description and plates ; but it demands 
equally an acquaintance witji the manners and habits of ani- 
mals, which although evident deductions often of the peculia- 
rities of organization, are not so however always without 
exception. So that the study of living creatures, their re- 
lations with the earth, with the medium in which they 
live, with the other organized bodies by which they nourish 

• Translated from $he An. Sc. Nat. for the Calcutta Jour. Nat. Hist, 
by Joseph M'Clellond, M. I). 
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themselves, or to which they serve as nourishment, with 
those of their own species for reproduction, is of such great 
importance that, in the common opinion, this siugle part 
seems to constitute the science entirely. 

It is to this essential point of the science of molluscous 
animals, or to their natural history, that the works of M. 
JDufo will convey a very great number of new 4 facts, which 
will essentially double their value, when we observe that 
to acquire these, it was necessary to remain many years in 
localities suitably chosen, where he might have great abund- 
ance of molluscous animals ; and, as one of the circumstances 

most favourable to the reproduction of these creatures in cer- 

* # 

tain localities, is indubitably the distance of human establish- 
ments, and more especially of civilized man, we see how much 
enthusiasm it required, and even expence, to maintain one's 
self a sudioiont length of time in such places. 

To this end M. l)ufo, stimulated by his tase for conchology 
rather than any other motive, without any other mission than 
the desire of being useful, went and stationed himself in the 
Arcfiipel das lies Sechelles et Amir aides, which offer a great 
number of creeks and rocks, of sand beds and shoals, and 
is seldom visited by navigators ; then having taken with 
him a few negroes and suitable provision, he was able to 
devote himself without fear of being interrupted to long 
and repeated observations on many points of the natural 
history of concTiiferous molluscous creatures, also on the 
opereules, and the differential shades through which the 
shells pass during development, t 

The first point* so loiig neglecVd, and to such a degree 
that we may intimate its study almost to have commenced 
in our own day, and by the cAccrtion of one of our friends, 
has acquired a true value, since it has been demonstrated 
that we might take advantage of jt not only for the dis- 
tinction of species of which we only possgss the shell, but 
also foT the establishment of generic divisions truly natu- 
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ral. M. l)ufo has confirmed, on a rather extensive range 
of species of the genera (Fusus) Turbcnella, Murex, 
Purpura, Buccinum, &c. that this method of procedure was 
well founded. Thus he has demonstrated by the oper- 
culum of the pretended Buccinum undosum that it was a 
species of the genus Turbinclla, and by that of the Cerithium 
paulustre, which differs by its composition of imbricated 
circular elements from that of true Cerithia, that this shell 
did not belong to this genus. And thus is confirmed the 
genus Potamida, established by M. Alexander Brongniart 
for the fossil shells considered before him as Cerithia, the 
fluvatile nature of the earth in which we find them, as well 
as certain peculiarities in the form of their opening, led to 
their separation from the Cerithia, which are marine. In 
effect the Cerithium palustre, as its name indicates, inhabits 
fresh water marshes. 

Science owes also to M. Dufo the positive fact of the 
absence of the operculum in the genus Terebellum, which be- 
fore him was only suspected. 

The second point on which the observations of M. Dufo has 
more essentially been directed, is that of the successive form 
by which shells pass from the incipient existence of the crea- 
ture which carries them to their deposition ; it is also a point 
extremely important, and evidently in relation with the 
fact of diminution of the lobes of the mantle with age, as M. 
Dufo has again confirmed. 

Since indeed that geolugy, as it were struggling for a 
scientific existence, admits 1 in organized bodies the remains 
of which exist in the sup; rficial strata of the earth, one of 
the elements the most calculated for the resolution of her pro- 
blems of identity or antiquity, and even the etiology of strata, 
the study of shells which by their chemical nature may con- 
tribute to the formation qjf extensive rocks ; this study should 
acquire, and indcqjl has acquired, great importance ; but un- 
happily since M. Lamarck, so justly celebrated, has regulated 
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fossil conchology by the distinction and denomination of 
species, many geologists, often but little acquainted with na- 
tural history, have claimed acquaintance with this depart- 
ment of science, and afterwards, rather elicited by the ne- 
cessity of combining this branch with geology, than refin- 
ed by real knowledge in zoology, they have established, and 
denominated as species* a great 0 number of fossil shells, 
without sufficiently understanding the limits of variation of 
which these molluscous creatures are susceptible, and in- 
deed, before malacology was itself in a fit state to supply the 
wants of science. 

An individual amongst us during the few years he 
officiated for M. de Lamarqk in the Museum of Natural 
History, having perceived how much it was important to 
scrutinize their limits of variation before proclaiming their 
laws, had commenced to establish groups of shells of the 
same species, being guided not only by age, but even by 
sex in diocious species, as well as locality ; but M. Dufo 
directed by these efforts has gone much further. We 
remark indeed in the collections of shells made by this 
zealous observer, the succession of a great number of 
species, the shades of which £$nount to more than fifty, and 
their differential shades have not only relation to the size 
or stature, but also on all the differential peculiarities 
which the sheils can offer. So that in this respect, 
more especially in the genera Purpura^ Ricinula, Tur- 
benella, Murex cypraea, Stroml/iis, Pteroccra, the collec- 
tion of M. Dufo, is of great iiVorest, because it permits 
us to appreciate the limits by variation which a species 
of shell is susceptible even in climacterical circumstances 
and others absolutely the same. What, if he had been able 
to reunite the varieties which the same living species may 
offer at a more or less considerable distance ? 

Besides these two important points regarding malacology, 
M. Dufo has also directed hiff attention to many others which 


o 
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are not without interest, because they unite certain links 
in the natural history of molluscous creatures. 

Thus the depth and nature of the bottom of the sea which 
the different species of shell-fish prefer* have been carefully 
noted by M. Dufo. lie has remarked, for example, that 
the Bivalved sabulicolce descend deeper as they become more 
aged, that certain species of Ccrithirt live solitary, and others 
in society. 

He was equally occupied in investigating the variety of 
nutritive matter preferred by each species ; and if after 
this manner, M. Dufo in a great measure has confirmed 
the divisiowof M. de L&marck, viz. Trachclipoda, Zoophaga 
and Phytopliaga, he was also .enabled to point out certain 
errors committed by that learned zoologist. Thus accord- 
ing to him the Cerithia are exclusively phytophagous, as 
well as the Conus, and the Cypraea, in contradiction to 
what M. de Lamarck had supposed. 

In fine, M. Dufo has gone so far as to observe the manner 
and velocity of locomotion of a great number of species ; thus 
the Strombi and the Pterocerae progress by successive skips 
as it were, and the Coni are slow in comparison with the 
(Porcelaines) Cypraea;, whiefi we might presuppose from the 
great difference in the extent of their locomotive disk. 

The time (four years) during which M. Dufo continued his 
observations, permitted him to judge of tlv* length of life of 
certain species lj>y the slowness of their development. It 
is on the Cerithium palustfy that this presumption essentially 
bears. Among the peculiarities which it, would be difficult 
to unite with those already mentioned, we shall intimate 
the following: The Bucciniyn arcularia, the operculum of 
which is finely denticulated at its circumference, seems to 
serve as a means of defence when we wish to capture it. 

The double foot of the Harpae, first made known by M. 
Quoy, to whom science owes such a number of new facts in 
Malacology and Actinology, and which appears to replace 
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the operculum of which this genus is deprived, falls and 
breaks with the least effort, and seems thus a means which 
the creature has to avoid the verocity of its enemies in aban- 
doning to them this part of its body. 

In the (Cypraeae) the lobes of the mantle are in a singular 
state of continual trepidation, which does not take place in 
the (OlivaB), a genus whiph is so nearly allied to the Cypraeae. 

The air-bearing vescicules of the foot of Ianthinus empty 
themselves entirely when the creature is at certain depths 
in the sea. 

The Agathinus of Maurice deposits its eggs in columns, 
forming a train more or less long,* but the fapt the most 
remarkable of this genus which M. Dufo has observed is, 
that the Helices unidentes are oviparous, like many species of 
Littorinac, the Paludina Vivipara of our rivers, the Partul 
&c. that is to say they hatch their eggs in the extremity 
of their oviduct, and the little creature leaves its parent 
in a living state. 

Certain species of Calyptrae are provided with a support 
distinct from the rock on which this ’creature is placed, while 
in the Hipponiees vivantes,* the support makes part of the 
rock, and is formed at its surface. In fine, M. Dufo appears 
to be assured that certain byssifirous bivalve creatures detach 
(the byssus piecemeal), which we had already suspected. 

In limiting ourselves to this simple enumeration of facts 
gleaned by M. Dufo, it will be permitted us to add that if, 
among the truly immense number of sliells collected by 
M. Dufo we shall only find forty \ok fifty new ones, a conse- 
quence which, although* simple, is however generally more 
appreciated for our collections, he has furnished us on the 
species which we already know peculiarities which will 
certainly advance their history, and which was much more 
difficult to procure. 

In fact, to accomplish this, it was necessary to do some- 
thing other than amass and# collect these creatures, and to 
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put them immediately into a conservative liquid, as is almost 
exclusively done by most travellers ? It was necessary to 
pass days, months, and entire years to observe these crea- 
tures carefully in all their peculiarities. 

Without doubt the labour of M. Dufo is not a work 
essentially scientific, its author has not had the pretension, 
but they are elements of true importance, first in them- 
selves, and secondly because of their variety, which will 
serve not a little to enrich the works of naturalists and the 
collections of our Museums.* 

We therefore propose that the Academy address its thanks 
to M. Dufo for the zeal which he has manifested in accom- 
plishing a mission which was self-imposed, by inviting him to 
continue it, if possible, in which case, to direct his attention 
to the creatures themselves in their relation with their shell, 
on the difference of sex, on the ova of each species; points 
yet very little advanced in the history of molluscous animals, 
but which must have a great influence on the progress of 
science. 

* We presume it will give pleasure to zoologists when we announce 
that M. Dufo was quite anxious '^o present the whole of his beautiful 
collection to the administration of the Museum. 
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Conspectus of collections made by Dr. Cantor, Assistant 
Surgeon , during his employment with H . M. 26th Regt . 
on expedition to China , 1840. 

Penang , — Fishes, Shells, Zoophytes, Insects, Plants. 
Singapore, -Fishes, Shells, Zoophytes, Crustacea, Plants. 
China Sea , — Fishes, MoHuscs, Zoophytes, Animalcula. 
Lantao ( Canton Prov.) — Fishes, Shells, Crustacea, Plants, 
Geological specimens. 

Chusan, — Mammalia, Birds, Reptiles, Fishes, Shells, Crus- 
tacea, Annulata, Arachnidoe, Insects, Plants, 
Seeds, Geological specimens. • 

Conspectus of Animals observed and collected at Chusan (Rough draft.) 

1. MAMMALIA. Noctilio? 

Canis sinensis. 

Fclis catus l 

Fclis ? (wild cat.) 

Manis (the Indian species.) 

Sus. 

Equus caballus. * 

asinus. 

Bos taurus (jellied t n the Brahmuny bull) 

Capra. 

None of the larger wild beasts occur, most likely in conse- 
quence of a thic^ population. Of domesticated animals the 
pig, affording the most favounte animal food, is prodigiously 
numerous. Few horses and oxon, the letter used exclu- 
sively for the plough. Goats numerous. 

2. AVKS. Few wild birdsf, (in consequence of the absence of 

forests,) chiefly gallatores, crows, sparrows, swal- 
lows. Of domesticated fowd — geese, ducks, fowl, 
plentiful, — of large size and excellent quality. 

3. REPT1LIA. Emys, 

Trionyx, 

Seps, 
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Hh! 


Keftilii. Agama, 

( Continued. ) Hemidactylus, 

Naja, 

Python, 
Coluber, 
Lycodon, 
Tropidonotus, 
Ran a/ 

Hyla, 

Rufo. 


Southern and central China is crowded with reptiles 
beyond description. In Chusan Naja appears the only 
venomous terrestrial serpent. None of the larger saurians. 
All the forms of reptiles are tropical, except liana escu- 
lenta. 


4. PISCES. 

A. Fresh-water. 

Anguilla, 

Synhranchus, 

Eleotris, 

(lobiua, 

Ophicephajjis, 

An abas, 

Cobitis, 

Colisa, 

Cyprinus. 

Silurus. 


All tropical forms, with tf e exception perhaps of Anguilla, 
which resembles the European species. 

B. Sea and Estuaries. 

Carcharias, 

Trygon, 

Herrvramphus, 

Stromateus, 

Platax, 
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Macropodus, 

Trichiuris, 

Ncbris, 

Solea, 

Lutes. 

Little can be said of the pelagic fishes, as unfortunately 
the fishermen had followed the ^example of most of the 
other inhabitants, who deserted the vicinity of the English. 

5. MOLLUSCA. 

A . Terrestrial , Freshwater, and Estuarie* 

Limax, 

Paludina, 

Cerithium, 

Ampullaria, 

Lymnea, 

Succinium, 

Melania, 

Clausilin, 

Pupa, 

Ilelix, 

Bulla (Bull am,) 

Vitrina, 

Achatina, 

Rulimus, 

Planurbis, 

Anodonta, 

Cyrena, 

Mytilus. 

Considering the limited extent ^)f the locality, the number 
of genera is remarkable. The\ Lymnea bears a strong 
resemblance to L. rivalis, Sowerby ; but appears to be the 
only European form. 

/?. Pelagic ( inhabiting the Chinese Sea, from the Southern extremity up 
to Chusan.) f 

Terebella, Bulla, Ptwucera, 

Serpula, Auricula^ Strombus, 
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Spirorbis, 

Neritina, 

Cassidaria, 

Vermilia, 

Nerita, 

Cassis, 

Balanus, 

Natica, 

Ricinula, 

Lepas, 

Ianthina, 

Harpa, 

Anatifera, 

Sigaretus, 

Doliurn, 

Pollicipes, 

Stomatclla, 

Buccinum, 

Aspergillum, 

Haliotis, 

Terebra, 

Gastrochscna, 

Pyramidella, 

Columbella 

Solen, 

Scalaria, 

Mitra, 

Mya, 

Delphinula, 

V o lu tii, 

Krycine, 

Solarium, 

Ovula, 

Amphidesma, 

Trochus, 

Cypraea, 

Cytherea, 

Monodonta, 

'rerebella, 

Venus, 

Turbo, 

Ancillaria, 

Isocardia, 

Planaxis, 

Oliva, 

Cucullaea, 

Phasianella, 

Conus, 

Area, 

Turritella, 

Nautilus, 

Hyria, 

Cerithium, 

Argonauta, 

Modiola, 

Pleurotoma, 

Pbolas, 

Mytilus, 

Turbinella, 

Tellina, 

Malleus, 

Canularia, 

Cardium, 

Melcagrina, 

Fasciolaria, 

Donax, 

Ostrca, 

Fusus, 

Spondylus, 

Placuna, 

Pyrula, 

Chama, 

Gryphaea, 

Struthiolar^i, 

Kanella, 

Pinna, 

Spondylus, 

Strombu8, 

Piieopsis, 

Murex, 


Bull sea, 

Triton, 

Rostellaria, 



6. ANNULATA. 

)* 

Hirudo officinalis./ 

Hirudo? (Head iif the shape of a hammer . Also found by 
Mr. Griffith in the Naga hills in 1836.) 


7. CRUSTACEA. 

Pagurus, 

Crangon. 



Collections made by Dr, Cantor , 


105 


S. ARACIIN1D/E. 

Lycosa, Aranca, 

Oxypcs, Dictyna, 

Thomisus, Phalanginum. 

Remarkable for tlieir specific and numerical strength. 


D. INSECTA, 
Dytiscus, 
Hydrous, 
Gyrinus, 
Cyclous, 
Elater, 
Silplia, 

A teucli us, 

Ontopliagus, 

Phanaeus, 

Macraspis, 

Cetnnia, 

Gymnctis, 

Lucanus, 

Mantis, 

Spectrum, 

Acrydiuni. 

Cime\, 

11 clops 

Nepa, 

Notoneeta, 

Conxa, 

Cicada, 

Libellula, r 

/Eshnn, 

Agrion, 

Panorpa, 

Myrmelion, 

Phryganca, 

Sphcx, 


V pod* us, 
I*amia, 
Acrocinus. 
Cassida, 
Eumolpus, 
Chrysomela, 
CoccioncUa, 
l Listor, 
flelops, 
Coriarus, 
Gryllotalpa, 
Gryllus, 
Porliculn. 
Blatta, 
Vespa, 

Apis, ^ 

Bombus, 

Xvlocopa, 

irigona, 

Melipoma, 

Polishes, 

Papilio, 

Sphinx, 

Phalama, 

Culcy, 

TabaAu*, 

Otjstriis, 

Conops, 

Mttsca. 


The greater number not identified. Tropical forms prevalent (strong 
resemblance to the insects of Asam and Sylhet collected by Messrs. 
MClelland and Griffith, in 1835-6) v Nepa, and a fcw butterflies, ap- 
parently European. 
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10. ANIMALCULA, 

Not identified, several forms found all over the earth, in the ocean, 
well as in fresh water. 


Plants flowering in Chusun h 

Ranunculace# , 

Ranunculus, 

v! 

11. aquatica, 

Nymph ivaceer, 

Nymphaca nclumbo, 
Crucifer#, 

Thlaspi bursa pastoris '! 
Jlrassica, 

Sinapis arvensis. 

Resedacerc, 

Reseda luteola T 
(halideae, 

Oxalis Stricta 
Uyptricincrp , 

Hypericum monlaninn, 

H. perforatum 
Ampetidete , r 

Vitis Miiileva. 

Atnnntiuc.cte , 

Citrus to J species,; 
Camdlur , 

Thou viridis, 

Camellia, 

Mulcau'a\ 

Gossypium. 

Hibiscus. 

Averin#, 

Acer. 

( \ lustrine te, 

Hex. 

Papilionav( #, 

Many species. 


July, August, and St pt ember/ 

Rosace tc, 
a, Amygdaletv . 

' Amygdala pcrsica, 

(Apricot , ) 
Frunus, 

j3 t Thyadetr, 

Gcum rivalo, 

Rub us id m us, 

R. Chanucmnru* 
Fragaria. 
y. Rim a\ 

Rosa sinica 
Pomace a . 
l'omum. 

1‘yrus, 

F. Cydonia. 

(! innate#, 

1’. granatnm. 

Myrlacetr, 

Myrlus. 

Port •dace#, 

Porlulaca. 

Crassulaecfe, 

Semper vivum, 

Sodum acre. 

. t j afiacecr , 

Iledc^a liclix , 

( > mfndUfer#, 

Caruin earui, 

Daucua Carota. 
Caprifoliuee #, 

Sam bu cus japonica. 


* Note. The greater number, in Dr. Cantor \ Ilcibanum have »»ot yot been 
nleutilieri. 
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Cm to hit act'd’, 

Cucumis Mclo, 
(Water-melon and several 
other species,) 
Momordica balsamina, 

('*» mpositie , 

Cnaphalium, 

Inula, 

Senecio, 

Chrysanthemum, 
Artemisia sinensis, and 2 
or 3 more species. 

Labial o', 

R osmarin u s oflici n. 

? 

Mentha ! 

Origanum ' 

Horrayinca ; 

Symphytum ? 

I t rbcnticea, 

Verbena. 

Solm* ere, 

Nicotiana tabacum. 

Datura motel, 

Solanum nigrum, 

S. dulcamara, 

Capsicum. 

( 'onrtdvnlacea* 

Convolvulus batatus, 

c '• 

Poh/tjotiea, 

Polygonum (several sp.) 
Rumox acetostf, 

Rheum. 


Vrtkeiv, 

Cannabis l 

Humulus lupulus. 

Jnylandcce, 

Juglans regia, 

A men tacea\ 
a . CupvlifertPj 

* Qucrcus 1 

| 3 . Salicinea , 

Salix ? 

S. babylonica. 

Conifers 

Pinus t 

.flmiperus 

Seif amine a. 

Zingiber officinalis 

Palma , 

rattain a small 
IJorassus, size, produce no 
Musa, ^ ripe t'rnit, and 
Dctel, j are all lb mid in 
^gardens. 

. tlhmacga, 

Alisma plantago ! 
te/iacca, 

Lilium 1 

. Uphodelca, 

Allium (several sp. ) 

h idea, 

, Iris l 

Cyaminea, ^ 

jt Triticum, 

Dryza, 


Cfwnopodea, -^ea mays, 

Chenop. bonus Hcnricus. " Milium paiucum. 

Hrocaipa, I'ifices, 

Moms nigra, Afnsci, 

M. alba, Fungi. 

iiuropcan forms much more frequent fn the botanical, 
than in the animal kingdom? Plants characteristic of this 
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part of China are, Tea shrub; Stillingia sebifeva (Tallow- 
tree) ; Dryandra cordata (varnish tree) ; Ilumulus lupuliis 
(Hops). The tropical forms attain but a small size, their 
fruit do not ripen, and the brilliancy of the flowers is strik- 
ingly inferior to that of the Indian Flora. In the month 
of August the thermometer rises to 1 15°, in December it 
sinks to 22°. 4 

The Geological features of Chusan are primary rocks (the 
highest about 1800 feet), and vallies with alluvial soil. The 
whole line of coast from Macao to Chusan appears to be 
primary formation. 

Conspectus of Sketches made on the expedition to China, from Mat/ i>th f tv 
October 5 M, 1810. 


Localities. 


Penang, 

Singapore. ........ 

Chinese Sea, 

Lantao, 


Chusan, 


objects 

Number. 

Pish 

1 Spocies, 

Fish, 

b Ditto, , 

Zoophytes, MolhiMfi, .. .. 

ft Sheets, 

Kish j 

3 Specie*. 

Moliusca, 

2 Ditto, 

Crustacea, { 

Anwnalculrt, a... 

Mammalia, | 

2 Ditto, 

i ft Sheets, 

5 Species, 

Heptiles, i 

it Ditto, 

Fresh- water Fisli, j 

y Ditto, 

Moliusca, 

17 Ditto, 

Ciu&tacea, 

2 Ditto, 

;Amiulata, 

l Ditto, 

Arachnida, 

7' Ditto, 

Insects, 

y Ditto, 

Unimak ula, 

2 Sheets, 

Plants,.. 

64. Species, 

Geological si etches, 

!i Sheets, 

Anatomical ,, ........ 

H Ditto, 

Agricultural nnnlcments, .. 

7 Ditto. 

Total,.. 

170 Sheets, 
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Extract of a letter from Nathaniel Smith, Esq. C. S* 

Thinking that you as a geologist might consider the following ob- 
servations worthy of attention by any skilful professor of the science, 
who would undertake a survey of the tract of country referred to, I 
do myself the pleasure of inviting your attention to the subject. My 
own knowledge of geology is nothing — being confined to the study 
of Ly ell’s work, without a mincralogical cabinet. 

During a late trip to Darjeeling I was much struck with the* cha- 
racter of the country, and the opportunities which it apparently affords 
of conducting geological researches on a lar£c scale. • 

There appear to be three distinct fields of observation, all connected ; 
the secondary, the mclamorphie. and the primitive and volcanic. On 
approaching the mountains, three considerable rivers present them- 
selves — the Tccstah, the Mahanuddy, and the Balasun; of these the 
Tccstali is the largest, entering the plains from the secondary range, 
where at its embouchure the mountains are 5 or 000 feet high; they 
descend abruptly to the river side clothed with forest from top to bot- 
loin; there is no track path; the lines of stratification present ail 
angle of and the levels thcmsch es may he four or live feet thick. 
The attempt to ascend this river is impeded by constantly recurring 
rapids. After ascending with a part£ some years ago about four miles, 
or perhaps less, we were stopped by two rocks, through which the entire 
body of water forced its way in a passage not three feet broad. Here 
the character of the mountains changed, and we came upon slate of 
a coarse description, and apparently incapable of being quarried; a light 
canoe might have been lifted over*the rapid, but we were not prepared 
for a further advance. t 

This was in March, and with the hot winds blowing in the plains, 
we were glad to us# blankets at nigh ‘—the cold wind of the hills 
descended in a gale, to find its way into the rarified region below ; 
the wind lulled always in the morning with the rising of the sun. The 
coldness of the water was intense, and wine placed in it was cooled as 
it comes from the most skilful Abdar. 

* Nothing lids been written regarding the geology of the Seknn mountains since 
Cdptaiu Herbert first visited Darjeeling about ten jeais ^go. Mr. Smith's re- 
marks ar% therefore of much interest, and will we hope draw attention to the sub- 
ject.-- IS i». • 
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As the Tees ta h is shallow in the hills, and only prevented from run- 
ning dry by constant rapids, which operate as natural llood-gates, or 
locks, may not the excessive coldness of the water, together with the num- 
bers of the rapids, be taken as indications that the snow is not far olH 

They say at Darjeeling that it would take two seasons to reach the 
snow s ; on what satisfactory ground I do not know ■ as no person can 
talk the Lcpcha language, any information derived from the usual 
interpreters must be meagre laid unsatisfactory.* I have always been 
impressed with the idea that the Tecstali is eminently worthy the 
attention of any scientific arid intrepid traveller. No lime is found in the 
detritus of this river; large boulders of wliat Mr. Scott called quart/, 
are observed in the bed ; they w ere clearly traceable to the mountains 
bordering on the river, because we found rocks of the same kind posses- 
sing different degrees of induration, as they happened to have been 
more or less exposed to the action of the air and the water. 

The stone did not present the usual crystalline appearance of quart/, 
as shewn in cabinets; but I read in Lycll that it is very difficult for 
persons not scientific always to recognize quartz. 

The other two rivers enter the plains tlnough considerable \ allies, 
without exposing the strata to observation for the same extent as 
in the Tcestah; they flow also through an entirely different class of 
rooks, namely the Metamorpliic, this is the character of the ranges all 
the way to Darjeeling. The road from Punkaharry to Kurseeong 
presents many opportunities lor studying the structure of the mountain 
rauges; many of the most curiouy observations in Lycll, regarding the 
bending of strata, here receive practical illustration. The stratification 
in these gneiss rocks is generally in their lamiine, so much so, that the 
line of stratification, and the lines of cleavage, are in many places not 
distinguishable by the inexperienced eye, while in other places they 
arc w ell marked. t 

The oxidation of jbe iron in the mica is very plain, but I observed 
a circumstance which I do no> remember to have observed in Lycll, 

* We should think the miow mu'jt bo <it no great distance from the place where 
the expensive coldness of (he water was* observed ; hut although the direct distance 
may not be great, yet as travellers in such a country must be guided by passes, (lie 
distance to be travelled before reaching perpetual snow may be considerable; but 
the seasons must be very short at Darjeeling, or the inhabitants bad travellers, to re- 
quire two seasons to reach perpetual snow, when it is always within sight. — 
Ed. Cal. Jouh. Nat. Hist. * 

f It is doubtful perhaps whether gneiss is really stratified. The appearances 
referred to by Mr. Smith are apt to deceive, and belong to the slaty, rather than a 
stratified (.havactei— Ei> 
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namely/ that in E. and SE. aspects, where the sun« rays exercise their 
greatest power, tlic mountains are undergoing visible and rapid decay, 
more or less rapid in different places, according to aspect and composi- 
tion ; when the felspar predominates, more slowly ; when the mica 
abounds, more rapidly ; the iron of the mica oxidizing seems to cause it 
to decompose faster than the felspar; in many places the mica crum- 
bled on the pressure of the hand, and had assumed a kind of clayey 
consistence: whether the solar ray be luAnogeneous, or composed solely 
of light, heat being engendered on the earth’s surface, or whether it be 
heterogeneous, composed both of light and heat, it seems to be a power- 
ful agent in the decomposition of mountains : nmy not this be the rea 
son why Eastern chores are usually less precipitous than Western? 

In the deep abysses of the Snowy range there is apparently a Solfii- 
tara in a coustant state of activity. I ojmcc myself witnessed it from 
the plains at Sillcegoong throwing up vapour to a vast height, which 
feathered off at the top like the water in a fountain. That it could be 
nothing but a Solfatara seems evident from the perpendicular column 
which rose aud fell by fits, as might be expected from vapoury ebulli- 
tion; this continued for half an hour at least. That the action of this 
Solfatara is permanent, under dillerent degrees of intensity, may he 
inferred from the fact, that a cloud is constantly seen in one direction 
moving cast from the top of the mountain, particularly during the cold 
weather. It is usual, l believe, at Darjeeling to account for these ap- 
pearances by saying it is snow drift; but the objections to this are, first, 
that snow dvilt would not. be constant in direction, and that tlic perpen- 
dicular column, rising and falling by fits, could hardly be snow.* 

Secondly, the precipices of the range when this vapour ascends are. 
when viewed at sunrise perpendicular, and of frightful depth, where 
no snow could lie, to be the subject of drift. In the range between the 
snow aud Darjeeluig there slants the truncated cone of an extinct 
volcano, hitherto unobserved; a fact of itself aJjirding strong induce- 
ment to believe that in tlie depths belc'w there may be, as l conjecture, 
a Solfatara, or volcanic vent. 

Kissonkoungk, * 
near Humjpore , Feb. fiM, 1811. 

* This appearance is probably occasioned by the condensation of \apoms by the 
low temperature of the peak. The effect is always produced on that side of the 
summit which is sheltered from currents that may at the time exist in the atmos- 
phere, modified by the action of the sun's rays <ti the peak itself. But this expla- 
nation will scarcely account for the intermittent character of the vapour, which 
may however be occasioned by observing it through a great horizontal distance.— 
Ed. Cal. Jour. Nat. Hi^r. • 
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Extract of a letter from Lieutenant Ochtc.rlony, Madras Engineers , dated 
4 th January , 1841. 

I have been so exceedingly unwell since my return to Madras, that 
1 have been unable to attend to business of almost any description. 
I lmvc however not been unmindful of the promise I made about the 
specimens which you required from South India, and have now ready 
some of chromate of iron, copper* ore, lead ore, and iron ore of Southern 
India ; but I still require from Salem a good sample of the magnetic ore, 
and of the cast iron produced at Porto Novo. 

I am also anxious to send you, if possible, some specimens of an ex- 
ceedingly interesting sedimentary formation which has recently been 
brought to light near Pondicherry, the fossils of which testify to its be- 
ing equivalent to our cretapcous formation in Great Britain. Echini, 
Belemnites, Turratiles, &c. and more recently Ammonites, have been 
found in the rock, a limestone which ‘It is likely will be found to extend 
m a band as far south as Trichinopoly, where some similar specimens 
of rock were found some time since, and if I can prevail on the discoverer, 
Mr. Kaye of our C. S. to send up a few eooly loads you shall have some 
forwarded. 

I shall shortly, I hope, if my health is restored, be able to publish 
a report upon the metalliferous districts of Southern India, which, 
from the facts and experience gained by actual mining, will, I hope, 
throw a proper light upon the real nature of the deposits of the useful 
metals which exist here, and shew t^hat although a very general diffusion 
of them actually prevails, in no ohe single instance or locality is any 
thing like concentration found, [n my own peculiar districts — Cuddapah, 
Ncllore, Gunton — the ores of copper, lead, and iron arc disseminated 
through vast extent of rock, but no true veins exist in any part, and it 
would appear as if the electro-chemical or active agencj , in a proper degree 
of intensity, had been w anting to produce that concentration into beds 
or veins without which no mining adventure can be warrantable. Indeed 
the same defect in Nature’s power, as it were, is evident over the whole of 
Southern India, where the prevailing ore, that of iron, is found to occur 
not in beds, masses, or veins, but as a portion of the rock, disseminated 
throughout the mass, and obtaineu by breaking away the whole, and 
w ashing the sand and other particles clear. In like manner gold occurs 
disseminated through the sienitic rocks of Cumbatore and the south- 
west, and being a precious metal, may in that form be worth mining 
for, but no vein has e er been traced in that, or I believe any other part 
of igneous rock which forms the terra firma of this part of India! 
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It is *a popular theory now among the geologists of the German 
School particularly, that the existence and propinquity of a certain 
relative extent of sedimentary rocks to large igneous formations is 
necessary to the production of that description of electro-magnctic ac- 
tion by which the segregation of mineral particles disseminated through 
the mass of either — or both — is achieved j and it is a theory which ap- 
pears well borne out in this part of India, whore in the south sedimen- 
tary rocks occur only in the smallest comparative compass, and where 
such a thing as segregation of mineral particles is in all directions 
wanting. 


Kxh act of a letter from C. E. Cunliffe, Esq.jC. S. regarding the discovery 
of tertiary remains near Pondicherry, and announcing theVispatch of a 
series of the fossils for examination , dated Tripachanoor, district of South 
A root, March 12 th 1841. 

I have been requested by my friend Ochterlony of the En- 
gineers to forward to you some specimens of the fossil shells obtained 
by Mr. Kaye, of the Civil Service, and myself, in a limestone deposit 
situated near the village of Sydapetta, about 10 miles west of 
Pondicherry. I have dispatched a small basket of them to my 
agents at Madras for transmission to you, which 1 hope will 
reach you in safety. I will now detail the manner in which we 
became possessed of them. In. Inarch last j r ear we saw in the 
house of a friend at Pondicherry a few shells that had been 
sent in from the neighbourhood by Lieut. Newbold, of the Madras 
army, and Mr. Kaye and myself then determined to visit the site 
at an early opportunity. None offered until October, when wc went 
to the spot and piefted up a few ^strea, Baculites Spatangi, Echini, 
and what -were supposed to be portions of Belemnites, and a few 
bivalve shells. A report of the visit las been written by Mr. Kaye 
for the Madras Literary Journal, together with drawings of the shells, 
which are I believe to appear in thg next number ; a copy of this 
work 1 should suppose easily procurable in Calcutta, and as the 
deposit and its neighbourhood is accurately described therein, I will 
refer you to it. In December we again visited the spot, and obtained 
more and finer specimens of the above shells, and one morning as my 
companion and myself had by accident separated during our search, 

I returned to the tents by a circuitous route. I h*l the good fortune 
however "on my way, in a deep ggrge, to fall upon some Nautili, spe- 

Q 
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cimens of which 1 have sent you. On returning to the spot in the 
evening, we picked up great numbers ; in short, almost every round 
stone w as cither the cast of, or accompanied a portion of one. We then 
procured one or two specimens of Ammonites, Gryphcea, Voluta, and 
other shells, drawings of which I believe Mr. Kaye is preparing for 
publication. I have since procured other Ammonites, and one a re- 
markably fine one with markings very distinct, but I must await my 
return to my station at CuddaJorc to define its species by a reference to 
Buckland and Mantcll. We have not been able to decide upon the 
above Nautilus, so that you see we have but little advanced in geology, 
but if you should be able to do so, I hope you will inform me. Direct 
to me at Cuddalorc ; on my return there I will select for you some 
better specimens. We have not been able as yet to persuade any of 
those better acquainted with the subject at Madras to pay a visit to the 
spot, so that in fact it has not received justice. I am so thoroughly un- 
acquainted with the science, as to b& able to give you no information 
regarding strata or any other point which doubtless a geologist w r ould 
immediately fix upon, but if you w ill give me a few hints for particular 
observance at my next visit, I shall be happy to pay attention to 
them. The Nautili when divided longitudinally shew r the chambering 
very beautifully; I hope I have forwarded you good specimens. 1 
think I have procured a Scaphite, which is imbedded in very hard 
lime. Very few Ammonites are on the surface, those I have were 
the greater part obtained by breaking up large blocks of limestone, 
when the cleavage exposed tltem. I have sent you spiral and 
other shells, and shall be glad to find that you have fixed their species, 
&c. I am possessed also, I believe, of portions of Turrilites, but the 
Siphuncle is nut clearly exposed. The limestone masses held great 
quantities of Baculites, Turbinolea, Gryphcea Ostrca, bivalve and spiral 
shells, of which I think that I liavO sent you portions. A quarry has 
long been worked ir the neighbourhood, the stone taken to Pondicher- 
ry, the streets of which tow n are paved with it, and the natives are 
partial to its use, as it is not so slippery as granite. By the bye, can 
you determine what those pear-shaped Zoophytes are which I have 
sent? We generally found that each shell was to be found in greater 
abundance at one particular spot than at another, or rather that differ- 
ent sites w r crc marked by a superabundance of one particular fossil. I 
have written this letter in a hurry, and have therefore, I dare say, 
omitted many important facts w r liich it is desirable you should be ac- 
quainted with to artivc at a correct idea of the deposit, or to enable you 
to offer any remarks upon it ; but, a «■ I said before, if you will make me 
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Acquainted w ltli your wishes, I shall be happy, as far as lies in my power, 
to satisfy them. 1 may mention before I conclude, that I picked up from 
this deposit the Nucula pectinata, Trochus linearis, and the unknown 
cardiform bivalve as delineated in Mantcll's Geology of Sussex, tab. xviii. 
and xix. 

Note by the Editor . 

This is one of those discoveries whichp as Sir J. Hcrschcll remarked 
regarding that of the raised* beach at Chcrra Ponji, is calculated to 
produce a powerful effect in exciting further inquiry. It would be 
desirable to know the elevation of the place where the fossils have been 
found, the topography and limits of the limestone, and other beds with 
w hich it is associated, whether it occurs in continuous or detached 
masses, the direction of the beds, their thickness, the rocks on which 
they rest, whether any and what fossils arc found in tlnAn — the over- 
lying beds, and tlicir fossils if any. We do not think the inquiry could 
be in better hands, and we shall be happy to afford all the assistance in 
our power in the way of advice, and in the examination of any 
of the fossils with which we may be favoured; wc are looking with 
anxiety for the arrival of the specimens, which we hope to receive in 
time to report upon in our next number. 


Ed fraet of a letter from Assistant Surgeon Hinton. 

Kyouk '/’/ti/oo, \th Pihruttry, IS 10. 

I have the pleasure of sending ^>u specimens of coal, which from 
their apparent extreme purity may be worthy of an analysis. 

1 send you these as the most crystalline of a number of specimens 
procured in the immediate vicinity of this station. 

About three miles to the Soutli-westw'ard of the Northernmost part 
of the island of Radfrcc are two islands, connected to each other and the 
main land by ridges of sandstone rock, visible at lo^v water, the largest 
and outermost is called Saddle island, the other is named Cap island; 
both of them are cliielly composed of sandstone of different degrees of 
density and colour. Many Shells, fgssil plants, and branches of trees 
arc seen embedded in it. 

On Cap island, which is about a irhlc in circumference, a bed of coal 
lying in slate clay, and pointing nearly due west so as to impinge upon 
the Saddle island, is readily distinguished, and in the opposite direction 
points with a slight curve towards the main land. 

Here at present our information stops; Colonel Ifcrvey, who procured 
these specimens by slight excavation during low water on the island, 
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informed the head natives in the neighbourhood of the value to them 
selves and others should they succeed in the discovery of it in the interior 
part of the island of llamree. 


From the same , dated 1 Oth March . 

1. In November 1840, Lieut. Colonel Hervey sent some natives to 
Cap island, two or three miles^to the S. W. of the mouth of the above 
harbour, to procure him some coal, having from previous inquiry ascer- 
tained from them that it was to be found there; they succeeded in pro- 
curing a few large lumps, and on subsequently going there himself, 
brought away about a ton of coal, procured by digging near the water’s 
edge for it. 

2. This island is about two miles from, and runs parallel with, the 

Saddle island, the strata of sandstone extending in a north and by wesl 
direction. * 

3. The rocks called the Terrible*, about ten miles more to the west- 
ward, appear to run in the same direction, these parallel ridges extending 
northerly would run into Combermcre Bay, southerly would intersect 
the island of Clieduba. 

4. At the westernmost extreme of the island of llamree a ridge of 
sandstone stretching at aright angle with these is gradually submerged ; 
its extent could be easily ascertained by soundings on a calm day. 

5. From part of the coal on the Cap pointing towards the nearest 
point of land on the Island of llamree, Colonel Ilervey went to that 
place on the 10th February 1841, and succeeded immediately in detect- 
ing the same slate-coloured soil as that in which he found the coal 
lying on the Cap island, and after digging to the depth of three feet 
found good crystalline coal, equal to that I forwarded last month. 

6. A hill about a quarter of a mil^e in extent, aiK 1 250 or 300 feel in 
height, extends in an easterly direction from this point of land, which 
I have denominated Cap Point. 

7. Oblong masses of hard brown-coloured sandstone rock runs along 
the southern base and side of this hill ; thejiorthern lace is more exposed 
from an upheaving or sinking of the soil, and exhibits the roots of some 
of the forest trees with which the -hill is covered ; the soil here, as far as 
is exposed is sandy, and in a slight nullah near by, shingle is seen to the 
depth of three or four feet. 

8. Extending his research a few days after nearer the base of this 
hill than at first, wjuch was just at the water’s edge, the coal was again 
met with. 
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9 . I have also observed it on the surface in the basin between the 
ridge of Saddle-shaped hillocks immediately facing the cantonments, 
called Prospect Hill, and that called Wood’s Lookout; the latter is a 
narrow perpendicular wall rising from sixty to a hundred feet, and about 
a quarter of a mile in length. 

10. These, and the previous discoveries in the neighbourhood are 
sufficient to indicate that coal prevails to a great extent in the 
northern part of the island of Ramrel, and when it is added that 
Captain AVilliams, the Senior Assistant Commissioner of the District 
has forwarded to the Committee a quantity of coal brought to him 
by the natives from the southern part of the island, and that the 
conveyance by water is available from most parts of the island, I 
trust that Government will soon send a qualified geologist to ascer- 
tain how far these coal beds are capable of lieing worked with profit. 

11. Colonel Hcrvey has brought with him to Calcutta a dozen boxes 
containing specimens of the coal and surrounding soils, w hich he will be 
happy to place at the disposal of the Committee.* 


Extract of a letter fro/n Du. Spry, dated 25 Hi March 1811, regarding the 
Cap Island Coal . 

The first thing I did after landing at the picturesque station of Kyuk 
Phyu, was to inquire after the progress made in the Coal discovery. 
I found that the principal locality was not on the island of Ramree itself, 
but on a rock off the island, about a mile distant, known by the name of 
“ the Cap island,” but that minute traces of it had been found at a point 
of the main island w hich is nearest in contiguity to this rock. I took 
an early opportunity of availing myself of the kind offer of Mr. Brown 
the Marine Assiat^it of the Commissioner of the Province, and Col. 
Hervey, to whose exertions this interesting discovery I believe belongs, 
to visit the Cap island and examine the formation. * I found it partaking, 
as might be expected when the general character of the line of coast is 
taken into consideration, of fill the features which denote active volcanic 
agency. The rock itself is in great? part made up of sandstone, but so 
distorted are the strata by the upheaving force that in places they 

* Under the impression that the Cap island coal was that long since found by Lieut. Foley, on 
an island opposite to Kyuk Phyu harbour, and which has been found after repeated trials 
of inferior quality, we did not analyse it. Dr. Hinton has however since pointed out to us the 
situation of Lieut. Foley’s coal on the East coast, while Colonel Jleivcy's is on the West coast 
of llamrcc. The specimens presented shall therefore be described, and Colonel Hcrvcy's coal 
marked as a new locality in the proceeding^ of tlic Coal Committee.— E d. 
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appear at an acute angle, and even vertical — while they are so opposite- 
ly placed as to convey the idea that at this point some confined force 
had found an outlet and split the incumbent bed. The rock runs up to 
a peak. 

On one face of the peak a thick deposit of marly earth is seen, and on it 
an abundance of vegetation thrives. At the seaward point of the rock, 
and barely above high-water .mark, the coal is found. The sandstone 
strata here, though not so highly distorted as in the more central pari, 
is still at an acute angle. It is intersected by a bed of fatty marl, of 
about a foot in thickness, and amidst its substance, and sometimes in a 
shaley deposit, the lumps of coal are found. I say lumps, for as yet no 
continuous seam of coal has been discovered, but all is yet in its infancy, 
for, besides scratching the surface soil for a few inches, nothing has been 
done to test the extent of t'he formation. I confess when I look at the 
position of the place I see no immediate prospect of a supply of coals, 
and taking the difficulties of keeping out the water into consideration, 
(even supposing that a continuous scam was found) with the great dip 
of the strata, nothing but an outlay for machinery could fairly test it. 
Specimens of the rock and the coal I herewith forward. They are 
marked respectively. Leaving the Cap island, the next locality that 
I visited was the point of land on the island of Ramrce most con- 
tiguous to the Cap island. From the direction of the out-cropping 
coal strata at the Cap island it was inferred that similar indications 
might be found at the point of land now adverted to, and a close search 
being made by Colonel Ilervey a formation identical with that at the 
Cap island was found with thin traces of coal. The dip here is equal- 
ly great with that at the Cap island, and would require a shaft to be 
sunk through the intervening sandstone stratum to enable the searcher 
to ascertain if a bed of coal of any consistence did e^ist. 

At the point of land here referred Vo, a range of sandstone hills abut, 
and it is on the plant piece of land to the north-east of these hills, tak- 
ing the direction of the dip of the strata into consideration, that I would 
propose that a trial should be made, if any such’ be hereafter resolv- 
ed on. * 

Every disposition exists on the' part of those in authority at Kyuk 
Phyu to carry out the wishes of the Coal Committee, but they say, and 
say justly, that they have no funds placed at their disposal fordoing so, 
and out of their own pocket it is too much to expect that they should 
defray the charges. «The consequence is, as I have before remarked, the 
poor labourers are left to go unpaid, and great dissatisfaction is felt accor- 
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dingly. * Should these few remarks prove of any value to your Commit- 
tee, I shall be glad. 

P.S. — In the course of my experience of coal formations, and I have 
visited several of the collieries in South Wales, I recollect seeing nothing 
at the sw face so promising as the indications presented at the Kyuk 
Phyu coal localities. 

JAst of Plants found in the Eastern portion of '/Allah Goruckpoor f compiled 
from NatUe information .* — By David Liston, Esq. 

Sukhova, or Pal — tree ; a in s, fine timber. 

Am (Manyo) — found in all jungles, though not a native; I think it re- 
quires care in rearing, though it springs readily from the seed. 
Mnhotva — a in s, yields a sweet fruit, from which a spirit is distilled; 
wood useful. 

Koosoom — a in s, r in c ; tree grows to a great size; the wood used 
for pestles, for native sugar mills, axles for carts, &c. 

Kutace — tree ; r in s t and in c. 

Useedh — tree; a in s, in c. 

Ja moon— a every where, tree used for jumoots or frames on which the 
brick work of wells is built, and for agricultural implements, charcoal, 
&c. ; juice mixed with goats milk held good in dysentery. 

Kekar — tree ; r in s. 

Jigna — tree ; r in and e. 

llura s r in s, said to possess purgative and at the same time astrin- 
Jhthera ) gent properties. 

Mootmovree — tree ; a in s. 

Aouna — tree; a in *•, said to possess astringent properties. 

Agee — tree ; a in s. 

Buryat — tree ; r iiyr, a in c ; bark and hanging roots afford matches for 
matchlocks. 

Peepur — tree ; r in .v, a in c. 

Peear — tree ; a in 
Khurhuree — tree ; a In .v. 

Koreea — tree ; a in s. 

Bhuwar — tree ; r, bark used for calking boats, and for matches for 
matchlocks. 

Falsa — tree ; r in ,v, and in c; wood fit for ploughs, and mucilage of 
bark said to be cooling and diuretic. , 

* The economical and supposed medicinal properties bein^ added so far as learned, 
the abundance or rarity of plants and .soils where they flourish are marked as follows — a 
abundant , ; rare ; s silicious soil, t calcaitous soil. 
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Dewras — tree ; r. 

Peerar — tree ; r in .v, and in c, 

Turkool — tree ; r in s t more so in c ; this is the tar or toddy tret*. 

Khver — tree ; r in s, fruit edible. 

Furend — tree ; r in s. 

Khyra — tree ; r in s> a in c ; this tree yields khut, or terra japonica. 
Seerees — tree ; r in s y a in c ; timber fit for ploughs. 

Burhur — tree ; r, occurs also in l, has a subacid fruit. 

Bel — tree ; a in s, and in a; wood apple. r 

Cheetwun — tree ; r in s , a in c ; bark supposed a remedy in fluor albus. 
Seemul— tree ; r in s, a in c ; cotton tree. 

P liras — tree ; a ins, r in c ; bark used for calking boats; seed a beau 
which is used medicinally. 

Bhoorkoond — tree ; a in s. « 

Pandur — tree ; r in s. 

Panun — tree ; r in s, 

Seeahe — tree ; a in s. 

Eyur — tree; r in .v, and in c ; called also Puneea y affects small rivers aud 
sluggish streams; bark used for calking boats and for poisoning 
fish. 

Bama — tree ; a in s f and c ; red dye, called Seederee , got from dust of the 

berries of this. 

Khemuna — tree ; r in a*. 

1 * 

Seehor — tree ; a in s, and c ; back of the leaf used for polishing horns. 
Koochyfa — tree ; a in s. 

Bunloorcea, — tree ; a in s, and in c ; medicinal. 

Bhela — tree ; a in s, nut used for marking doth ; used as a remedy for 
leprosy, given also to elephants ; said to be caustic, and the smoke 
said to cause the body to swell. 

Gumbhar — tree ; r in s, and in o; said t3 be the satin hood. 

Kurma — tree , r in s f pccurs also in c ; wood yellow, combs, drums, &c. 

made from it. 

Ambkar — tree ; r in .v. 

Kulan — tree ; r in s, a in c. 

Kurownd — tree; a every where ; fruit edible, subacid. 

Mukoepa — tree ; a in s. 

Hynsa — tree ; r in s, a in c ; medicinal ; is a shrub rather than a tree ; and 
very thorny. 

Goolur — tree ; r in s, is met in all soils ; fruit an edible fig. 

Beleukund — r in s, met! with in c ; medicinal ; a bulbous rooted plant. 
Suntawur — tree ; r in .v, a in r. 
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Seeahmboree — herb; used in fevers as a medicine; r in s. 

Sufea moosuree — herb ; r in 5. 

Asgumlh — herb; r in s , a in c; medicinal. 

Doormee — tree ; rin a. 

Cheot — tree ; r in a, a in c ; medicinal. 

Nagurmitha — herb ; r in a, given in fevers. 

Pur or a jungnlee — shrub ; a in s. 

Chutel or Khcksha — shrub ; r in a, root used for poultices. 

Cimecruttee — shrub ; r in a, and in c ; is a creeper ; fruit used in curry. 

Dhaodheabowur — shrub; a everywhere. 

Dhuaee — shrub ; a in a, r in c. 

Kurerrooa , or Rugurtuha — shrub ; root held to be a cure for horses gone 
in the loins ; r in a . 

Dhame — tree; a in .v. » 

Mahinec— shrub ; rin a-, occurs in c ; root medicinal. 

Seearovn — herb ; r in ,v, occurs in c; loot medicinal. 

JUlroowa — herb ; r in a, occurs in r ; root medicinal. 

MaUagona — shrub ; r in a, and r in r ; medicinal. 

Koietaree— tree; r in a, also in c ; medicinal. 

Dhoti rbh uroiva - -tree ; r in a, also in < , medicinal. 

Kourajaoor — shrub ; r in a. 

Punarooiva — herb ; r in a, also iu r ; prescribed in fevers and affec- 
tions of spleen. t 

Phuroosaehota — tree; a in a, also in c ; fruit and bark reckoned cooling. 

Sunk us ar— -shrub ; a in a, also in r prescribed in fevers- 

Cundpusar — shrub ; r in s, also m c. 

stroos — tree ; a 111 a, also in c ; a preparation from prescribed in hoop- 
ing cough. 

Chcechecrcc — tree ; a in a, also in r. 

Pure ear tree , a in%, also in c ; fe%ed prescribed in gonorrhcca ; root 
in hydrophobia. 

uduhpoonma —shrub; a in a, also in e ; a cure for swellings of spleen 
and of joints ; thus says an informant -strip the bark from the roots; 
put it on the end of a metat pipe, \\hieli heat in the tire, then blow 
through folds of cloth upon the diseased part, a blister is> caused, and a 
cure effected. * 

Pakur — tree; r in a, also in c; new shoots eaten in curry. 

P/tunmooree —herb ; r in a. 

EmeeJec tree ; r in a, also in c ; the tamarind. 

Toon tree; r in a, also in c; flower affords a vcllovf dye ; wood rather 
valuable. 
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Bans (Bamboo ) — tree ; r in s, abounds in c. 

Ukool — tree ; a in s, also in c. 

Kupooree — tree ; r in s } also in c. 

Tyree — tree ; a in also in n. 

Pukeea — tree ; a in s. 

Bhantee (or) Lumkuna — shrub ; a everywhere ; charcoal for gunpowder 
made from this (smell not unlike that of black currant.) 

Dantec — shrub ; a iu s. * 

Snrpooka — tree; r in also in r; a preparation from given in ghonor- 
rheea. 

Bent (rattan) — shrub; r in s, a in c. 

Nurkut — herb ; r in s, a in v ; mats, &c. made of this, 

( iond — herb ; r iu s. 

Buboor — tree; /• in s, also v in r; gum valuable, bark used in tan 
wood for ploughs. 

Buhorree -tree ; r iu s, a in c. 

Seemeena — tree ; r in s. 

Muhoolan — shrub; r in s, also in c. 

Lusortt — tree: r in s, also in r: fruit edible, bark used for calking 
boats. 

Dhameena— shrub; r m there is aho a tree of this name in c, 
the wood of which makes good buggy shafts, and- is used by 
Dangers for banghys. 

Koombhce — tree ; a in s, a \\ ced of this name is also met with in 
tanks, the ashes of which wh \ n burnt arc given internally to re- 
duce swellings. 

Cheetuha — tree ; a in .s\ also m c. 

Bokwa —tree ; r in a, also in c. 

Duheogun — tree : r in s, also in r. 

Sendoowar — tree; /• in s, leaves usedwfor fonientatio/is ; also in c, but r. 

Kidoojeek fiajhee — shrub ; a in s. 

Muwunphur — tree; a in ,v, r in c; medicinal. 

Neem — tree; r in s, also in r; leaves used in l'omcntfitions ; flowers 
powdered a tonic. 

Jumatgota — r in s, a purgative. 

Dhutoor — shrub ; r in s, a in c ; medicinal. 

Mndar — shrub ; r every where ; leaf of white variety useful in ague ; dose 
from 2& to 3 leaves mashed. 

Bed — tree ; a in s. 

Poorattpafce — shrub 1 , r in s. 

Pntjeeoo — tree ; r in s, a in r ; seed made into necklaces. 
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Oenthee — shrub ; a every w here ; root eaten by the poor. 

Kooat — shrub ; a everywhere ; dog rose. 

Dctoo hurec , or Kuruny — tree ; r in s, also r m c ; seed yields oil useful 
for burning in lamps. 

Kurrmya — tree ; r in a*. 

Sees 'oo — tree ; a in c ; takes the place in calcarious soils of the Sukova 
in siliceous soils. 

Koos— herb ; a in c ; root affords kuskus/ 

Jitra/coos — herb ; a in c ; infusion useful in fever. 

Bvheelor — tree ; a in c, 

Molhee — herb ; a in e. 

Kkookhoondee — tree ; a in c. 

Byt — shrub ; a in r. 

Chuledcea — herb ; a in c. 

Peejmree — shrub; a in c; medicinal; root known in Bazars as prjjnl 
moor (a pepper). 

Kedut — tree ; r in c. 

B I iv dame — tree; r in e. 

Akasbotrr- -Parasite, a everywhere. 

Bvnpt afrr—r in r. 

Dhar — tree ; a in c ; flower alFords a dye. 

Toot (Mulberry ) — tree ; r in r. 

Svrrrfec j any tike — tree; / in c, 

Hondee juny tiler — herb ; r in c ; medicinal. 

Bodu jttnyulee — herb; a in a, mediciivl- 
Man juuyuler — herb: a in c ; medicinal. 

Kota — tree ; a in c. 

Bittern- — tree ; r in c . medicinal. 

Krooan — herb ; r in r. 

Mahur — shrub ; a iif e, 

A dhuk puree — shrub ; r in r. 

Jhuterwnn — tree; a in c ; medicinal. 

Goheeahomtr — shrub ; a inV. 

Goorreck — shrub ; a in c ; methcinal 
Guncear — tree ; a in c . 

Bunbusooree — tree ; r in c. 

Jhurbyrcea — tree ; a in c ; wild plumb. 

Rutaroo — shrub ; a in c. 

Padnr — tree ; r in r. 

A sole — tree ; a in c. 

Burn koor a — herb ; a in c. 
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Neemta —shrub ; a in c. 

Pujgooreea — shrub ; a in c ; mcd. 

Talporraee — herb ; a in c ; med. 

Peelrakund — herb ; a in c ; med. 

Paljhur — herb ; r in c ; med. 

Doomur — tree ; a in c. 

Khoorhorr — herb ; a in c ; mcd. 

Senpat — tree ; r in c ; been prescribed in dropsy. 

Dhunpax — tree ; r in c. 

Bhang — herb ; in c a troublesome seed, more rare in $. 
liudu — parasite found on the mango ; used for tanning hides ; occurs in all 
soils. 

My attention having been turned to the distribution of 
soils in the eastern portion of Goruckpoor district, it struck 
me that the vegetation, though in many respects the same, 
did not completely correspond throughout ; as circumstances 
enabled me to obtain from intelligent natives lists of plants 
occurring in the forests of the two prevailing descriptions of 
land, I availed myself of this advantage to have such com- 
piled. The foregoing catalogue formed of the materials 
now mentioned, proves .Mie stores of the different portions of 
the country to vary in many joints. It would have been satis- 
factory to have had the position which the different plants 
hold in the Linnacan system pointed out, but this my want of 
knowledge of the subject docs not enable me to attempt. 
Mr. Piddington’s Index of Indian plants will help the student 
to effect this; and in many instances, but not in all, for some 
of the names being local, and the pronunciation of others 
being provincial, will render it difficult, or impossible, in a 
variety of cases to discover in that gentleman’s lists, the 
names even of common plants here enumerated. 
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Note by Mr. Liston, regarding Salts in the soil of the 
Eastern portion of Zillah Goruckpoor . 

In the India Review for November, I observe Captain Camp- 
bell, Assistant Surveyor, Madras, desires to be made acquaint- 
ed with the salts in the soils of this portion of Goruckpoor 
district. 1 regret the mGans at my command do not enable 
me to answer this demand satisfactorily; but the following 
memorandums of the effect of such re-agents, &c. as I have 
access to at present on the watery solutions from the soils 
and waters of wells, may go some way towards the object 
Captain Campbell aims at. 



Water from 
Perowna soil 
(calcareous). 

Water from 
a well in cal- 
careous soil 
noted for cau- 
sing goitre, 
&C- 

Water from 
Sullempoor, 
soil (silici- 
ous). 

Water fromj 
aw ell at Sul-i 
lempoor. 

With Mur. 
Barite*. 

Clouded. 

Milky white. 

Cloud. 

Cloud. 

With Nit. Bar. 

Slightly ditto. 

Ditto fhtto. 

* 

Little or no 
effect. 

Ditto slight. 

Jnfus.Turnic- 
! rk\ 

Discoloured. 

Discoloured. 

Discoloured. 

Discoloured. 

• IV us. Potash.! 

i ! 

No effect. 

No effect. 

No effect. 

No effect. 

| Boiled. 

Deposit. 

Deposit. 

Deposit. 

Deposit. 


1 


[In each case the water acidulated, and gave a deposit 
with muriate of baryte*, insoluble in muriate acid. From 
their general prevalence, I should conjecture the principal 
salts to be carbonate, sulphate, and muriate of soda. I 
acidulated Nos. 1 and 2 with sulphuric, and boiled half an 
hour with a piece of gold leaf in each, but no appreciable 
effect was produced, and thus I believe 0 l am entitled to 
conclude there were no nitrates present.] 
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Perhaps the bad effects resulting from the use of the 
water No. II is caused by the excess of salts in it. The 
specific gravity is not however great; [ make it 1 '0001011, 
but this is only to be reckoned an approximation, my balance 
not being very delicate, and must vary according to the 
period at which the water is drawn from the well. The 
Sullempoor water appear^ to contain the same ingredients, 
though in less quantity, which is shewn as well by its being 
less affected by the re-agents as by its being lighter, but 
neither is it quite innoxious, there are cases of swelled neck 
in the village, though not many. 

It might be worth while to have the water No. II minute- 
ly examined, in which case the evil ingredient might be 
detected. I may mention that sujy (carb. soda) is reckoned an 
antidote to its injurious effects. I have heard of one case 
where a goitre was removed by the continued use of this salt 
in the water when drank, and of another in which a person 
affected in like manner had the swelling partially discussed 
by residing a month or two in a quarter where sujy abounds 
in the soil. , 

Notice of three Trap Dykes in the kur divan district , and of the effect pnt- 

duced by them on the Coal which they pierce. Extracted from a lettei 

o/Mk. Moknay, dated March 7th> 1811.* 

In all the accompanying diagrams, the same signs represent the 
same things, viz. 

d the Dyke, 

c the Coal. 

The striated part of the diagram represents that part of the coal which 
is of a different character from the rest of the bed. 

The corresponding specimens^ from the different localities are 
marked with the same letters, and have numbers besides to dis- 
tinguish them : thus c. 1 ; d. 1 ; are from the dyke represented in 
fig. 1, &c. 

* The specimens which accompanied this communication are deposited in 
the Coal Committee's collection —Eu. 
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The dyke represented by fig. 1 was met with in the mine ofcSalliiii- 
cliee, at a distance of about 70 yards from 
» the entrance; No. 1, in an Easteily direction. 

& It runs SE., and NW, and dips about 81° to 

the NE, while the coal dips about 10° to 

the SSE. 

The diagram No. 2 represents a dyke whicli I discovered in the bed 
of a torrent which runs close by the sfrfne mine of Sallunchce, a few 
yards above the new bridge/ This one, 1 think the most interesting 

of the three, on account of its 
* _ peculiarities. It is divided into 

’ jg- several branches, and some of 

these arc again united by cross 
a eins, as in the diagram. Ano- 
ther of its interesting points is its containing small pi#ces of coal, 
entirely enveloped in its mass, and, converted into a substance in every 
respect the same as anthracite, and columnar. 

Fig. 3 represents the cropping out of the third dyke, [t is at 
Kanigunge mine, and lies between the Shaft No. 21 
and the new Engine Shaft. It has not bceu reach- 
— ~C~\ ed by the underground workings, but can be traced 

! ^'\ on the surface in an ESE. direction. It most 
> » 

1 ‘ likely clips to the SSW. for a contrary dip would 

! » throw it sn far from tlifc foot of the Shaft No. 21, 

that it would be t|)o far off to affect the coal there 
— J- in the manner it fias. 


if rl- ifi if^^ 


The rock of which the} arc composed is, I think, the same in all, hut 
its characters are too confused for me to give it a speciiic name, so that 
I have contented rrtysclf with the generic name Trap. —It partakes of 
the nature of porphyry in some parts, in others it has more resem- 
blance to greenstone, while specimens from No. 1 appear to be amyg- 
daloid. However these rocks are so nearly allied that it is of little 
importance to separate them.. 

The I>yke No. 3, I suppose to be of the same rock as the other two, 
because that part of it which is near* the surface, and partially decom- 
posed, bears a sufficient resemblance to the others in the same position 
to warrant the inference. 

It has however its peculiarities. It contains in some parts a great 
number of small nodules of crystalline carbonate of^limc, some of which 
are covered on their surface with very small crystals of iron pyrites. 
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The effect produced upon the coal by the dykes is, in all the three 
cases precisely the same : in their neighbourhood it is of a lighter co- 
lour, duller, though in some parts it has a semi-metallic lustre, tougher, 
porous, and its seams are bent, in every respect resembling coke, except 
in its specific gravity and hardness, which arc both greater. But as 
these two circumstances may fairly be attributed to the weight of the 
superincumbent strata, they do not oppose the hypothesis of the heated 
state of the rock, supported ty the other appearances. The specimens 
marked A, corroborate the hypothesis 01 the fluid state of the dykes 
at the time they pierced the coal, as they were taken in situ, above the 
uppermost bed, and contain angular fragments of coal in a charred 
state. Indeed in the one marked A. 2, the coal, or rather anthracite, is 
columnar, a form produced by heat upon coal, as well as some other 
substances, as is to be seen at all the Railroad coking furnaces, 
where the whole mass of coke divides into columns, standing normally 
to the surface of the furnace. 

The quantity of effect, or the distance to which the effect extends, is 
not equal in the three cases, but, as was to be expected, proportionate to 
the thickness of the dyke. In the ease of No. 1, the coal is not altered 
more than 11 or 12 inches from the surface of contact, while in the 
other iw'o, it is to a much greater distance. 

Generally the coal adheres so firmly to the dyke, as to break with it, 
like one stone. 

Besides the specimens properly belonging to the above description, 
I send you a piece of coal which ^ took from the bed alluded to in the 
descriptions of Figs. 1 and 2, within a few feet of the dyke No. I, to 
serve for comparison with the charred part, to shew the degree of alter- 
ation which the latter has suffered. 

7, Bansutollah Gully, 

March 14/A, 1811. 
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Statistical Notes on Chusau. By Lieut. Ouciiterlony, Madras Engineers. 

Geographical position. — A flag staff erected in tlie Engineer Camp, neat' 
i lie extremity of a range of hills running into the bay of Ting-liae and 
forming its Western arm, vita determined by Lieut. Collinson, It. N., 
after a series of observation a extending over two months, to be in 
latitude 30° 0' 10" North, and longitude 122° M' East. The point on 
which tlie Observatory was erected has been called Harbour- Point, and 
bears about N. by W. from the deck of a ship after rounding Kec-to 
point and entering the passage. 

Extent . — Not in any way determined, but judging froAi excursions 
made in certain periods of time, and from observations from points com- 
manding the various extremities of the Islands, I should estimate it as 
not exceeding .500 square miles. 

Population -Is much over-estimated in Mr. Gutsduffs works. I tali- 

matiug the Ullages— 

At 10 of the first class, containing 1 to 200 houses, 

100 second „ ,, 50 to 80 „ 

and allowing 10 inhabitants to each house, raid 20,000 persons as dw oil- 
ing in the town of Ting-hae and its ya-port suburb, the total amount 
cannot be made to exceed 100,000 soms, giving a population of 200 to 
a square mile, which far exceeds that usually assigned to the Empire of 
China, which is 200 millions to 1,300,000 square miles. 

Cities. — Ting-hae is the principal and indeed the only city or walled 
town on the Islaud, though the suburb or sea-port (own adjoining if 
may be ranked under this head. * 

The ramparts of Ting-hae arc in most parts exceedingly well built, 
having a good escarp revetment and strong retaining walls of stone 
surmounted by a panapet of brick, and defended by small flanking 
square bastions at intervals, and by* a broad canal which is carried 
round three of its faces : the fourth, fj*om being carried or the slope 
of a hill exposes the tow r n to be surprized, and as the height of the 
ramparts is inconsiderable, it is open on all points to escalade. The 
gateways, four in number, arc strong, and the gates, which are double, 
well placed in flanked returns or zig zags. By converting a portion of 
the towi^into a small fort by separating the angle furthest removed 
from the command of the adjacent ahilla. by means of ramparts thrown 
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u]) to form a gorge, and surrounded by a ditch, or by constructing a 
block house on a hill which is included within the walls, and which 
overlooks the city, Ting-hae could be successfully defended by a small 
garrison against any surprize by Chinese troops. 

Ting-hac is considered as belonging only to the third class of Chinese 
cities, and the style of its streets and habitations does not induce the 
belief that its inhabitants arc, wealthy, or that they comprise amongst 
their numbers many of the better class. It contains four principal temples, 
or Joss houses, some of which exhibit considerable magnificence in de- 
coration, and skill in the sculptured figures which arc preserved in them, 
also several smaller ones and places for theatrical exhibitions, three 
arsenals, one store for gunpowder, and one or two rather extensive 
buildings for the public service and principal Mandarin’s dwellings. 

Hays, Gutyhs, jr. -Ting-hae (or Cliusan hay) on the South coast, and 
Sm-kong on the Western. Of the former a detailed description is un- 
necessary, as the advantages it possesses from its perfectly landlocked 
situation and excellent anchorage arc now generally well known, The 
bat of Sm-kong is formed by an arm of the sea or strait as it were, 
about fi to 800 yards in breadth, and six to seven miles in length, having 
an excellent entrance channel both from the North and South, mul good 
anchorage for the largest class of vessels throughout its whole extent, 
being perfectly sheltered in most parts by high land. There arc seve 
ral springs of good water in the neighbourhood of the town (or village) 
of Sm-kong, and every facility i\ afforded for building docks and slips, 
and for its establishment as a favorable depot for trade. The neighbour- 
ing portion of the Island is hilly and rather barren, but the advantages 
from its immediate vicinity to the Chinese coast, and the little danger 
attending a ship’s passage into it which if possesses over the hay of 
Ting-hae, may be considered as sufficient to point it out as a more favor- 
able site for a port. Oil the main coast, immediately opposite, and 
distant only 10 to 15 miles, arc Chin-hac on the Ningpo-river, into which 
a large portion of the southern trade appears to pour, Cha-poo, frequent- 
ed by the richly-laden Japan and Corea junks, and Hang Chou foo, the 
second city in point of commercial importance in the empire : nine 
miles to the northward is thc ( mouth of the important river the 
Yang-tze Kcang. Ships approaching from the southward after rounding 
Kec-to point by a safe passage have only to steer westward round 
Poplar Island, and, with the tide enter Sin-kong harbour with the 
greatest security. 

Rivers — There are none, hut streamlets descending to all noints of 
the Island, and plentifully watering. Its numerous and beautiful vallies, 
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abound ; their waters being led on the lower levels into shallow canals, 
branches from wluc.h extend in all directions throughout the cultivated 
lands, returning generally into a common channel near the coast by 
which the surplus water is discharged through a sluice in the bund 
which coniines the valley, and prevents its soil from being washed by 
the rains, which arc in this latitude doubtless heavy, into the sea. in 
the beds of these canals, from the rapid decomposition of the trap rocks 
of the upper ranges, vast accumulations of mud are taking place, and 
their capacity for retaining water of irrigation in the present slate 
of their banks is circumscribed . much vegetable matter also finds 
its way into them from the free drainage of the paddy fields, and from 
this and other causes the water is rendered un wholesome for drinking, 
unless after passing through the filler. Excellent supplies however of 
this important necessary will always be readily obtainable by leading 
watering streams from the higher lev els, where it is of course pure and 
sweet : many springs also can be Readily cut by wells at no great depth . 

A<}ricnlture.— ’\'\\£ products of the Island appear to be chietlv, Rice, 
Millet, Barley, Indian corn, Sugar Cane, Sweet Potatoe, Bnnjall, 
Spinach, Lettuce, Tobacco, Ginger, Rhubarb, and a few r cither varieties 
of vegetables; while of fruit trees, the Pear, though of poor quality, 
Peach, Pliunh, Orange, Lime, Palm, Loquots, and a species of C herry 
were seen. The capabilities of the Island however for the growth of 
almost every description of vegetable and fruit in common use both 
within and without the tropics would seem indisputable, although the 
seasons at which they would be brought to maturity might be peculiar 
that the great standards of European life, Wheat and Potatoes, would 
thrive admirably no doubt can be entertained, and with the most ordi 
nary gardening skill Cabbages, Cauliflower, Peas, Beans, Vegetable 
marrow, &c. &c. would soon be produced in abundance.. With regard 
to the implements *of husbandry hiade use of by the Cliusan agricul- 
turists, little that is new cau be said, they being precisely similar to 
those seen in the Canton province, which have been more than once 
fully described. Tlyeir plough appears jm exceedingly good one, the 
share, which is of well wrought iron, being deep and of the proper 
curve and blade, and unlike the system pursued in India, by which only 
the upper surface of the soil is turned over, and by constant use ex- 
hausted of its fertilizing properties — the ground is penetrated by its 
furrows to a considerable depth, and a fresh stratum as it were continu- 
ally brought to the seeding. Their winnow, working with a crank and 
fans closely resembles that used by the Dutch, their hoes, forks, &c. 
are their own plan, and of spores or tnamolies none were seen. 1 
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should observe that cattle are very scarce; the Tew bullocks found being 
evidently barely sufficient for the uses of husbandry, viz. tilling the 
ground; and working the mills by which water is raised. These ma- 
chines, which arc invariably on the chain-pump principle, are worked 
in an inclined position, some by cattle, but the greater number used 
for raising water from the canals to the trifling height required for the 
irrigation of the fields, by hand, the labourer standing in an erect pos- 
ture holding in either hand a % handle attached by a flat rod to a little 
wooden crank fitted on the axle of the upper roller of the pump, and by 
this means turning the chain with far greater ease and celerity than 
when stooping to the work. The pump barrel is square, and the chain 
merely twisted rope with square boards knotted on at intervals of nine 
inches : there is of course much friction and escape of water, but when 
worked with proper speed these irrigation machines appear to be ex- 
ceedingly effective and economical. To raise w r ater from wells in the 
vallies w here dry cultivation prevails, 1 the pump is w orked by a bullock, 
turning a large wooden horizontal w r heel with a pinion, on whose axle 
the upper drum is driven. Of sheep there are none, but goats are plen- 
tiful: pigs abound as also poultry of all descriptions. As it appears 
however that the low er slopes and ridges of the hills produce a pas- 
turage rich enough for sheep, while in some of the higher vallies and 
meadows grass might be grown to any extent, there can be little doubt 
that both these and bullocks of the best breed could be reared in sulli- 

i 

cient numbers to supply all the wants of a garrison, and such amount 
of shipping as would be likely to Sequent the port.* Peas and Hcans, 
Mangel Wurzel, Clover, &c. could also be grown, and horses be well 
cared for in all respects, f- 

The rice-crop which was standing when the Island was occupied by 
H. M. Forces was cut in the month of August, and it was understood 
that only one crop was produced during the year. 1 owing however to 
the difficulty of acquiring information, I was unable to produce evidence 
regarding this, but should imagine from the abundance of water that 
two could easily be grown. , 

Roads . — There are absolutely npne deserving of the name, the lines 
of communication between the villages being kept up by means of sim- 
ple footpaths along the banks of the paddy fields, w hich is accounted 
for by the total absence of wheel carriages of any description whatever 


* The few pome* found in Ting liao were evidently importation* no marcs or foals weie 
icon 1 

t l rnvjded roads were made. 
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— military or civil: to widen them however in an efficient and perma- 
nent manner would be a work of but little cxpcnce, as the lines arc 
very direct, excellent road materials procurable in all directions, the 
drainagejperlect, and the bridges for the most part of breadth sufficient 
to allow of the passage of a field piece, or so built as to be with facility 
w idcued. 

Commerce. — Manufactures — the principal appears to be the spirit called 
Sam-slicw, which is distilled from rice, flavored with a certain addition 
of an infusion of J uniper b&rk : it contains much alcohol, and some 
found in store was observed to he highly rectified, evidently improving 
in strength by age. It is packed in one and two gallon jars closed with 
bladder for exportation, and from the quantity found in various parts 
of the sea-port town, must employ a great proportion of the working 
class during the winter in its preparation. Salt is made along the 
coast vvhcre\ cr the elevation of the beach admits of it, ifiit it did not 
appear to me to be produced in considerable quantities. Some coarse 
cordage is made in small quantities out of a poor description of hemp 
(probably imported,) chiefly lbr fishing nets and hauling lines, but none 
for the service of the trading junks, or those of the emperor, for the re- 
fitting or repair of which no slip or dock channel, nor any naval arsenal 
was observed. 

Several average samples of the gunpowder found m the arsenals of 
Cliusan, produced on analysis a mean of the* following results - 

Nitrate of Potash.. | 77 

Sulphur : Vo 

Charcoal 5) 

Water 1 

Some appeared to he granulated and even glazed with considerable 
care, but much untycnncss and inequality arc discernible in the greater 
portion, and the result of experiments on its strength by the Madras 
Artillery was generally unfavorable. 

Some saltpetre was also found, together with a small quantity of 
sulphur part of whidh was evidently native, and not sublimed from sul- 
phureous ores : the saltpetre was well refined — up to 1 to £) refraction, 
and was principally in the state of "coarse pruncllc not entirely freed 
from water of crystallization. 

Tlic art of casting in iron seems to be familiarly know n to the Chi- 
nese, and although the guns and shot found in store in the island may 
be pronounced rude and clumsy in the extreme, th^ strength, finish, ami 
even dtegance of some of the tripods, incensc-burncrs. &c\ seen in ccr- 
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tain Joss houses afford evidence of the skill which they have the power 
of exerting, when the views of their Government may permit of its dis- 
play in the manufacture of the more ponderous engines of war. Some 
sword blades in the arsenals also appeared to be of sound material 
and well cutlcred and tempered : the major part however where of com- 
mon wrought iron. 

That the art of sculpture has obtained a very high place amongst 
those studied and practised by Yhc Chinese of these parts, is prosed con- 
clusively hv the appearance of an exceedingly striking and interesting 
group of figures carved in wood found in one of their principal temjdcs, 
the attitudes of which, and the variety and beauty of expression of the 
countenance stamp them as a production of no ordinary merit. There 
are also several exceedingly well executed figures and ornamental 
pieces in stone, which sufficiently testify the skill and taste possessed by 
the artists, ai\d encouraged by the people. 

The Sea-port town, or suburb, is extensive, and contains many good 
one-story warehouses and Sam-shew distilleries. A wharf wall runs 
along the margin of the bay contiguous to it, with hards or sloping 
piers runuing at various points into the water for landing cargo, &«_*. 
from boats: a pier however could readily be carried out into deep water 
which is found at not more than 100 to 150 yards from the shore. The 
tide runs through the bay with great velocity, but its “ rise and fair is 
not so considerable as lias been stated by some, being at springs 12 ft. S 
inches, and at ordinary tides about 7 feet. 

A very interesting discovery waS: made in some warehouses in the Sea- 
port town of rock salt, gypsum, and (Lints, all of course evidently 
imports, and indicating (probably with the exception of the latter, which 
may be of English origin, and brought up from Canton) that rocks of a 
secondary or tertiary formation are not far distant. Here again the 
want of interpreters or of the means ,yf rendering available for the pur- 
poses of scicuce such advantages as in that respect existed, become 
a serious obstacle in the path of inquirers, and in this instance prevent- 
ed them from acquiring any information as to the locality — even of the 
port — whence these minerals were brought*.- 

The exports appear to be confined to Sam-shew, and possibly a small 
quantity of salt, although it is doubtful whether more of this condi- 
ment is raised than is needed for the supply of the population of the 
island. 

The imports, considering as such the articles found warehoused in the 
Sea-port town, are ivlieat, (of small grain, but good quality) barley, 
alum, rock salt, gypsum, bones, timber (principally fir anil cam- 
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phor aa o*od) pottery, bricks, and cloth. Of all these the quantity found 
was but inconsiderable, and neither tlieir amount, variety, or the capa- 
city of the warehouses induced the belief that the Sea-board trade of 
Ciiusan was of any importance. 

lee — should not be omitted in the enumeration of the articles which 
bore the appearance of imports . seven or eight rather extensive ice- 
houses were discovered on the island near the town of Ting-hae, though 
one only was found to contain any of this 'valuable luxury : in this the ice 
was preserved in the most simple manner between layers of twisted 
straw on a well drained stone floor, around which were mud walls of 
great, thickness surmounted by a roof of high pitch thickly thatclicd. 
'Hie use which the Chusan islanders and even the inhabitants of the 
main make of ice appears to be confined almost exclusively to the 
preservation of fish caught during the hottest months of the year. 

Three rather extensive timber yards, well stored wfth spars and 
planks, were found in the Sea-poft town, but as there appeared no in- 
dications of any Junk building, or of any projected increase to the town, 
it seems probable that the Port is used as a depot for the supply of the 
article to southern ports. 

Climair.' -l/pou thin point it. is most difficult, under existing circum- 
stances and impressions, to hazard an opinion, and as the Medical Of- 
ficers now employed with the Force will doubtless ere this have re- 
duced to the form of a report the numerous data which must have been 
furnished to them in the course of their practice in the unfortunately 
crowded hospitals, established in tl’A island during the past year, it 
may he rendered as unnecessary as it may be proved to be incorrect. 
So general an impression appears however to have gone abroad regard- 
ing the insalubrity of this most lovely island, and one which, though 
founded on the deadly facts furnished by the sad reports of sickness and 
death from the spr&, f believe to most ill-founded, that I cannot re- 
frain from briefly stating here, that it is by no means shared by any, or 
very few of I hose whose lot lias taken them to Chusan in IS 10; and 
who 1 think will Jie found generally of opinion that with proper 
treatment, both in diet, lalTour, and lodging, no more healthy or even 
agreeable spot for European troops could be found (on the common 
continent level) in the British possessions in the East. On the arrival 
of the force there in the month of July, one of the hottest months in 
that latitude, 86° was the maximum which the mercury in the thermo- 
meter ranged to, in a tent at noon : in August the range was greater, 
reaching 89° on some occasions, while on others i> stood as low as 76°, 
the mornings and evenings bcin<j agreeable, w ith a temperature of 72° 
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and 74° ; * in September, in the early part of the month, it was variable, 
the average being about 82®, while towards the end it became consider- 
ably lower and more settled, 74° being the average of the last few days 
and early part of October, when the cold season was evidently regularly 
setting in to last, (say those who have voyaged in the higher latitudes 
on the coast,) till near the close of the N. E. Monsoon, that is, till 
about the end of March, wl^en the warm weather again takes prece- 
dence, increasing the temperature until June, July, and August, which 
are the hottest months of the year. The best support to this opinion 
is furnished by the return of the Officers as contrasted w ith that of the 
men, during the first four months of our occupation. 

Had these evils pressed less heavily upon the troops, had measures 
been resorted to to keep both mind and body in a state of activity with- 
out overpowering the latter with a labour to which it had long been 
unaccustomed, and had the means which the island afforded of furnish- 
ing a certain description and quantity, though limited, of fresh provisions, 
been fully availed of, there appears little room to doubt that the men 
would have exhibited no more deterioration in efficiency than the first 
exposure to a new climate must entail, and have been found at the ter- 
mination of the winter season ready, and fully equal to any exposure 
and privation which the service might have called upon them to 
endure. 

Geology . — 'flic prevailing rock of the island belongs to the ancient 
volcanic class, and comprises manj^ varieties, hut principally clay stone, 
day stouc porphyry, felspar, compact and porphyritic and trachyte. 

In portions of the cliffs on the S. and N. coasts the rocks arc observ- 
ed to assume a columnar structure, and dykes and masses of greenstone 
hurst through the beds of claystonc on various points, indurating and 
altering them to a considerable extent. On the W. coast the claystonc 
porphyry assumes a slaty or laminated structure, and appears to he 
quarried extensively both for use on the island and for exportation to 
the main land, affording excellent slabs for paying and for floors, and 
good blocks for common building purposes. A coarse conglomerate is 
also to he seen intervening between beds of the claystonc, embedding 
angular fragments of many descriptions of igneous rocks, .and passing 
into a compact and workable porphyry, which is also quarried and 
made use of for pillars, blocks for corn mills, basement slabs, &c. &c. 
The very best materials for road-making and repairing arc readily 

* During this month the ^eissitudes in the temperature were occasionally considerable, as 
for example on the 18th the Mercury stood at Ofio- at noon, while on the lttth m the sane loca- 
lity and under Mirulni circumstances it icgi sirred /.»«• 
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procurable in most parts of the island, and for buildings of any 
descriptions in the Sea-port town of Ting-hue, >uch as barracks, 
warehouses, docks, &c. stone could be cpiarried to almost any 
extent from the neighbourhood of Sin-kong, on the Western coast, and 
delivered in Chusan bay by water conveyance at an economical rate. 
No limestone is of course procurable on the island, ajul the small 
quantity of this material which is used by the Natives is obtained from 
shells of the ostrea tribe, which it is probable abound among the islands 
of the arrbipsclago. Sand alSo is nut procurable on any of Ihe coasts, 
but a supply may be obtained from several of the islands which are 
exposed to the direct wash of the sea ; it is how ever scarce, and general- 
ly speaking not well adapted for making mortar. The clay formed by 
the decomposition of the trap ranges, and washed down by the numer- 
ous streams, will make excellent bricks, but it appears that those used 
in the island rare imported from the mam land, no traefc of a brick 
makers shed or a kiln having hem observed, which probably arises 
from the scarcity, indeed the utter want, of fuel in Chusan. The bricks 
UMid in the parapets of the town walls and in the buildings of the 
towns and \illagcs, are remarkably good, made of a most tenacious and 
well ground clay, and cast in moulds of 12 inches by by ,'J * the\ arc 
generally said to he half burnt, but from the absence of any appearance 
• if oxidization of the iron which would be caused by exposure to flame, 

I diould be disposed to say that they are sun-dried. 

General Ilr nun (cs. — Regarding the island of Chusan as a spot destin- 
ed henceforward to be ranked among!?, the Eastern possessions of tin* 
Untish Empire, and to become the borne and abode of a portion of our 
tcllow subjects, it cannot but be admitted that it presents features of at- 
traction suiUcLenl to render it in many essential respects as important a 
lief as lias of laic years been added to the Crown. The nature of it" 
coasts, and the peculiarity of its internal physical features, render it a 
place cas'd 3 defensible by a comparatively small garrison of disciplined 
troops against such forces as the Chinese coukl send to m\adc it on 
the W. Coast, at the dobouelire of several vallies, troops might be landed 
with ease, but martello towers^ or small forts mounting a long gun and 
one or two small mortars, which could be erected at a trilling com. 
would serve to keep them effectually nt check, while the alarm spread to 
the neighbouring town of Sin-kong, where a fort with a proper garrison 
would, in the event of our permanently occupying the island, be ot course 
established (under existing circumstances indeed a strong post should 
have been established long since at this point), and body of troops in 
tin* course of a few hours could be concentrated to repel them. On the 

T 
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Northern (’oast, again, great difficulties are presented to a landing, as the 
whole Line is more or less composed of rugged lofty cliffs, having but 
few accessible points : alarm posts here would alone be required, and the 
presence of a few gun-boats in the harbour of Sin-kong would be 
always 'sufficient to ensure the destruction of a Chinese flotilla., if a 
crui/er were kept on the main coast to report its approach. Ily means 
of a fort on a commanding hill, forming one of the arms of the bay of 
Ting-hae, the anchorage is rendered perfectly secure, a command obtain- 
ed over the town at a distance of only 1>J0 yards, and the approaches 
by the island swept m all directions, while a gun-boat or two would ef- 
fectually prevent the entrance of Junks into the harbour by the W. 
passage, which is not readily under the guns of the fort. In like manner 
the E. and S. Coasts may be placed in a state of defence or alarm with- 
out difficulty or expence of any magnitude; and a garrison of 3000 men, 
with si proplr proportion of artillery, would amply suffice to keep pos- 
sesion of the island against sill tho effort* that could be made again*! 
it by 1 lie Chinese. As a residence for Europeans it is undeni- 
ably most desirable; with almost every article of luxury or necessity 
for the table readily procurable, with a climate allowing many abso 
lutcly cold months during the year, and the greater part of the remain- 
der temperate and not oppressive, with the most lovely landscape 
meeting tlic eye wherever it rests, with the advantages of healthful 
exercise*, including the great essential of sea-bathing, and many 
others ihat need not bo enumerated, it affords every promise of 
becoming, in the course of tint and that a very short one, one 
of the most popular, interesting, and salubrious stations offered to 
11. M. Troops in the Eastern Colonies; while as a place of trade 
— should it be ever practicable so far to overcome the prejudices and 
fears of the Chinese, as to allow of our retention of it with a fair 
prospect of the ports on the maiy being openccl to us --its value is 
undoubtedly great. 

A new system introduced into the towns and neighbourhood of our 
posts, whereby the tilt by and pestilence engendering accumulations now- 
existing would be got rid of, and cleanliness and drainage attended to, 
airy barracks, attention to the water, and the care and fore-thought 
which a wise Government would bestow, must ensure not only health, 
but enjoyment and comfort to any troops stationed there, and very 
speedily, by a proper administration of affairs in the island, convert it 
into as nourishing a tract of land, and with as prosperous and content- 
ed a population, a.*^ Singapore, or any island settlement now' in our pos- 
session. 



Miscellaneous, 




stppuuhx to the fort yohiy. 

Link* as is known, nr as for many years is likely to be known of llu* geological slrui tuie of 
that vast ti art of country comprehended wiiliin flu* limits of the rhine.se Empire, it cannot but 
bo mteieslmg to bring topethu into our I'm us the scanty items of mfoimation which 1 have 
been able to glean from personal obseivation 01 oihoivvi.se, fluring the progiess of the Eastern 
Expedition I'hese notes, hovvevej hnef an'l imperfect, will at least throw some little hght upon 
a suhiecl hithei to veiled m nhseunty. and may form afliM Men in facilitating the labours of 
luture observeis It would ni*t he possible to give a n hiplete or eonnected ilestripliou of the 
Chinese coast fiom the Southern Crouyccs to the 11 . lj f»t l’eteheeke, but vauous links in the 
i ham have fallen undei oui examination, from winch data we may, at least eoujectuially , suj. 
pl\ the test 

Comnicnemg then witli the Southern Province, called Qu.ingtung, the capital of winch is 
Canton, wc may ohsei »c in the promoutoiy and headland fit Macao the extremity ol a range 
• >f granitic lulls, which appears to run to the north eastward, being there lonnectcd with high 
ei and more important chains at the distance of about 70 miles inland Kxti ndmw from tlm 
houndaiy of this province, and fotinmg the sea coast .is far as Vamo, tliere appeals to he a 
continuous hut rugged lango of igneous rocks, in nth dislocated and hioken u^m vauous p.nt-, 
but preserving the same general characters throughout. Euither north these rocks a-sunu. as it 
Arnov, i trippe.iu appearanee, and the piovniccs ol Tchikiang and Kiangnau as f.n noith a> 
tin* estuary or tin. Y mg tze Keang, seem to be naviued by luftv hut liregulai l.mges of lulls 
and mountains ol an igneous or pejrhaps volume nature, havnnra direction neatly due u.iilIi 
i ml south 

The group of islands forming the (’liusan Archipelago, has aiieady been desenhuf as compos 
, d of aneicnl voh atuc rocks Our lufoiniaMon now becomes impelled as far as the Shan tung 
piuvuice.i but fiom analogy it is reasonable to suppose that the same system of roe to • on( nines 
along the coast, as far as the north-eastern extremity ot that province winch forms the soutluni 
aim of the hay of l’etcheelee The continuity of the same rocks seems evident troni the geolo 
•mi al character of the T.i Loi and oilier scattered islands in the n iriovv gorge at the entrance id 
f)ii hjv, nidii anng a eon.ie\ion with the high lidges in the oppodte district of IjUj Tong in 
Tartar v * 

The /re it .illuvial plains of I’etclieeloe next roquiic notice they are hounded h\ the trap 
i an jc • of Tangchuo foo to tlu* South-east, and to the Eastward by the Hav, and by loftv Alpnu 
lange* si in in Is. latitude 1 <>, beyond the line ot the great wall, and tu ruling away to the Ncu th 
SVi'twaid It is in Eooch.io that a most interesting dtsenuny— that of coal — has been made, 
which will presently be notieul. 

On the sunjeel of ores 4 ml mineral, hut little mfoimation could he expected troni a h,is‘v 
examination of a line of sea-coast, nor are deposit: of this kind likely to exi-t hi tlu. voJiat.ie 
lulls, and alluvia) plains which prevail throughout the trait of country visited by tin E.xpcdi 
turn As regards oiganic remains, and for nearly smul ir icasoiis, 1 have intlo to fonunumiMii*. 
Then are however raised beaches near Canton, which contain bivalve shells of the gmus os /tea. 
presenting a remarkable feature of reymhlance with those elevations of lines of coast pi evad- 
ing so generally in Euiopc, and recognized also % m America. These raised be acln-s have pro- 
bably been produced by the latest upheaving** or expansions of igneous rocks liefoie noticed, as 
existing on this part of the const. 

The existence of coal in China, and its being worked by the inhabitants has long been known, 
and two localities of this mineral have come under my notice— one near Canton, and the otlici 
in Chinese Taitary. 

The former of these caiboniferous deposits is situated to the Noith-wcst of Canton, wheie i 
■ham of lulls running East and West separate the piovmee fiom rh' fria lands of rential ( lnn.t 
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Omi i,f i ho most in (cresting geological facts elicited during tlio progress of flic Expulmmi m 
tin* northward, was Hie existence of tins second of these caiboiufcrou« deposits The locality 
ot the in moral, though not actually visited, was pretty accurately ascertained, being about lati 
fade 3 ( ) 10' North, and longitude 121 “ 23' East, and is situated witlun a mile of the *»ea coast. 
Some junks were found laden with this coal, of which it is rather di (limit to form a eon cot opi 
monlrom the small quantity brought away I should however pronounce it anthracite of inlet i- 
'*r quality Some specimens ot the rocks prevailing on the coast, wuv hi ought away 1>> the 
parties who visited this distnet, and prov o that igneous rocks prevail there also. A slaty rock 
of the nature of shale, wm-> -.aid to have been found in the water courses, but imfortunateU no 
specimens were preserved The nieuAxisfeme of this rock would however imply the occui 
i dice id a regular toal senes, m which beds of better qcvilitv may be found. 

No metallic ores of any description were ‘ten in any spot visited by the Expedition duiui', tin 
past year (I MO 1 , nm dots the general appearance of the counfiy to the Eastward convi y an un 
prc-smii i*| then existence, excepting that non might pel haps be met with in the mountains 
Hie gold and silver produced in China, are obtained, exclusively it would seem, fiom the 
Western frounces bordenng on Thibet . but upon this point no informational to (lie precise. ].« 
e.il.iy oftlic mint s, has In en obtained Veins of the metallic ores arr how eui very unlikely to 
In found amomr the igneous locks of the E.asUru coast, so lar at b\ut a tin v .\p'p‘ un >i ia« 
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/?<■ marts on ./post asm. Jly K. Brown, Es tj. D.C.L. &<\ Fiom the Finite 
A slat. Hariures. 

ArtibTASiA. Illume Ihjdray. p. 4215. 

Ferinn l him a limbo sexpartito, regular!. Stamina anthcrifcra 2, quo- 
rum Filamenta fbliolis lalcralibus intcriorum perianthii opposita, infra, 
l oniuita cum basi S:tjh supra cyUudracci, ct vcl nudi, vcl bine Fila- 
ment!) Tertm castrato, altius adnato, foliolo anlico exteriormn opposilo, 
appcndiculati. Anthem bilocular^ { s, longitudinaliter delnscc n to s, Fat- 
ten t* grunulis siniplicibus, solatia. Sthjma obtusum, obsolete, bi-ln- 
lobum. Cnphnla trLloeu laris, polysperuia. Semina ovata, testa micleo 
conformi.” Brown MSS. 

Clussts Eimieana: (hjnandria Diandria. 

Oido naturalU . Ondudearmn Trill. A post a air a Br 4 

Ob>. ‘‘This \ cry remarkable genus, founded on Ajmsfuaia odtirut’i, 
wax first published in 1825 by I)r. Bimnc in the work referred to ; bid 
in 1821 a nearly related species was discovered in the valley of Noakoie 
in Nipal, by the plant-collectors of Dr. Wallicli, who, in his manuscripts, 
which I have had the advantage of consulting, named it illesotfae'ylts 
dejlexa, and at the same time lnvl tin* drawing made which is hurt 
given. 

I have followed these two distinguished botanists in regarding 
Apostasia as belonging to, or at least as most nearly related to, Orchidia. 
Jt exhibits, however, %c*ry few of those characters generally considered 
as essential to that family of plants. * 
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Ti» its jini hero*, pollen, style, and stigma (all which parts arc so re- 
markably modified in OrrhiJeaj Aposhma does not materially differ 
either in form, structure, or economy, from the more regular-flowered 
families of Monorot if I e Jones ; and in its trilocular ovarium it is distin- 
guished from all other genera of the order to which it is here appended. 

On the other hand it agrees with Orrhidea: in the structure, as far as 
! am able to ascertain, of its minute seeds ; in the reduced number of 
stamina, and probably, with some genera \>1’ the family, in the order of 
t heir reduction ; in the filaments being at the base connate w ith the low cr 
part of the style; and in a great degree in habit. In endeavouring to 
estimate the importance of the several points of resemblance and differ- 
ence here enumerated, with a view to decide on the degree of relationship 
. fpusftisi'i bears to Orchidca , it is necessary to consider the relative posi- 
tion of the parts of the flower in that order, and also in Seif u nunc a', the 
family most nearly allied to it. 

'flic relation of stamina to the pilots of the tloral envelope in A post a- 
?oi is in the first place to he determined. The two anthcrifcrous fila- 
ments, which I have more particularly examined in the unexpanded 
flowers of Aposlasia nuda, appear to be opposite to the two lateral seg- 
ments of the inner series of the perianthium ; and the sterile filament 
m Apostil bin WaHiehii , and no doubt also in odorata , is opposite to the 
anterior segment of its outer series. 

Several years since 1 advanced the opinion, ‘That in a complete 
(lower, whose parts are. definite, the number of stamina and also of pis- 
l illa is equal to that of the calyx and ilirolla united in Dicot yle Jones and 
of both series of the. perianthium in Monocot i/lcJones. 1 

It may he further observed, that iti cases of reduction of pistilia it 
is generally found, that the remaining carpella when more than one, 
lint inferior in number to that of our series of the floral envelope, cor- 
respond in position^ itli parts of bjjth series, and with very few excep 
nous, whether distinct or confluent, are all equally developed. Stami- 
na, on the other hand, in eases of equal reduction, generally belong to 
one of the series only, or, if corresponding with parts of both series, are 
usually in different sfates of development, as they are here described to 
be iu two species of Apostasia. 

’litis appearance of part of the inner series of stamina lias not hi- 
therto been expressly remarked in orehiJett. It is not improbable, 
however, that the same relation to perianthium e\i-N in the lateral 
smtberiferou* stamina of Cypri} tedium? a< well .is in the sterile petaloid 


1 In 182r., n\ to Denham ami Clapju'i ton's Tium!- j». 
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processes similarly situated in other genera, as in Diuris. And the third 
stamen of the inner series, still more altered in form, may be consi- 
dered as present in certain New Holland genera, especially ( ilussodia , 
where this supposed stamen is placed within the labcllum, but entirely 
distinct from it, in Epihlema , Plerostylis , and Chdoylotlis, in which an 
analogous appendage similarly situated coheres in various degrees with 
that division of the pevianthium ; and perhaps it may be considered as 
indicated in all cases where Vhe labcllum is furnished with a process, 
however minute, arising from its axis. « 

If the view here taken of the position of the lateral filaments in 
Cypripedium and Diuris be adopted, it may be remarked that indications 
or rudiments of the two stamina necessary to complete the number in 
orchidea , of those, namely, corresponding w r ith the lateral segments of 
the outer series of the perianth iuni, have not yet been observed in the 
regular strut ture of any plant of the order. They luue however been 
occasionally met with in monstrous fiowers of IFabenarin bifolia, in more 
than one spike of which l have found the greater number of (lowers 
triandrous, the three anthera being equidistant, and placed exactly 
opposite to the three divisions of the outer series of the perianth] uni, 
the inner series of which remains in its ordinary state. 

In 1826, in appendix to Denham and a 

Clapperton’s Travels, p, 237 ) Prodr - R Nov ' }■ P- iW! > 

M. Achilla Richard 3 has given an account of an analogous mon- 
strosity m Orchis latifolia. In t his case of a triandrous Otclus . M. 
Richard having adopted the opii^on, which I hcluuc l was the first to 
advance, 4 of the origin or nature of the auricula of the anthera of many 
genera of Orchidea , considers the additional anthera as formed by the 
perfect development of these auricula. This view however cannot bn 
taken of the monstrosity of Habeuaria bifolia, in which not only the 
auricula of the anterior or ordinary stamen are distinctly present, hut 
two other similar processes, one on the anterior side of each of the ad- 
ditional anthera, also exist, a fact which throws considerable doubt on 
the correctness of the view here referred to of the nature of these pro- 
cesses in Orchidea, unless the same hypothesis could likewise be extend- 
ed to all cases of trifid filaments,' as those of Allium and DenHia, to 
which the auricula in Orchidea may be said to be analogous. 

In Srilaminea , the family most nearly akin to Orehidea, the com- 
plete number of stamina may be considered very generally prescut. 
Only one, however, is antheriferous ; and this perfect stamen, instead 

3 M6m. dc a Soc. d’Hj$t< Nat de Paris i, p 202, 

4 Pru*d, FI Nuv, Holl. 1 . pp. 309 and 311. 
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of corresponding, asm <)rclwlrtr n wit.li the anterior segment of the outer 
series of the perianthium, is placed within the posterior segment of the 
inner series, the two remaining barren stamina of the same series 
being the epigynous glands or filaments existing in all the genera of this 
order except Cast, ns while the outer scries of stamina, very differ- 
ently modified, form the innermost, or supplementary series of the 
perianthium. 

This view of the origin of that series 1 as many years ago communi- 
cated to me in conversation t by the celebrated Correa dc Serra; but 
was first, I believe, published in 1836 by Professor Lestiboudois in a 
Memoir 0 in which (he correctness of the opinion held, namely, that 
Satamined' and Canned' possess rudiments or modifications of six stamina, 
remarkably contrasted with the erroneous views taken, or rather 
adopted, of the greater part of the structures adduced in support of it. 

A more accurate account of the rclathe position ^f parts was 
given iu 1S2N by ni\ ingenious friend Professor Von Martins. In 
confirmation of the opinion, J may remark, that the cells of the ovari- 
um, w hose relation to the llnral envelope appears to be v ery uniform 
in Afanocoh/ledvues, are in Seitaminea opposite to the supposed petali- 
fbrm -iluminu, and to the divisions of the outermost series of periau- 
ihunu. I have formerly pointed out the dillerenco in position of the 
antheriferous stamen in Salaminea> and that of Canned or Marante ( c, 
and have remarked that this difference is in some degree analogous to 
that existing between Cypripednnn and the other genera of Orrhideu? 

slpantfMtc in its trilocular ovariuti differs from all the genera of 
Orrhidea ’ ; but an analogous difference occurs in Scitatnined *, in which 
(it abba is distinguished from every other genus in ha\ing its ovarium 
mulocular, w ith three parietal placental. And in both these families it 
may be proved that the constituent parts of the compound ovarium, 
whether uiiilocula^or trilocular, agree in position, or iu their relation 
to the division of the perianthium. 

laistlj, . i post a sue in the economy of impregnation, or the stale of 
the pollen, and the manner of its application to the stigma, probably 
differs essentially from all Orchid$a> } except perhaps Cypripedium and 
possibly Vanilla. But a similar difference, and in a degree still more 
striking, exists between /Ipocincee,* as I have formerly proposed to 
limit, that order, and Aselepiadetr , which can only be regarded as a 
subdivision of the same natural class. 

5 rrotlr. FI. Nov. Hull. i, ]>. 305, 

0 MVmoire Sur It* cann.i Indicu et des Sur les Families des B.disicis el des Bananicrs 
7 Appendix to Denham and Clapperton’s Travels, p 213. ® 

S Oeiff lie marks on Uol of Tori a Austr. p. 43. 
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Remarks on Collections — also on a new species of Pheasant 

— a species of Amhassis and Cestreus — a new genus of 

Thoracic Fishes. Bp the Editor . 

The first dispatch of animals for the Zoological Society, 
according to the new arrangements under the patronage of 
Lord Auckland, to whiclr'we alluded in our last number, was 
forwarded in February last on bojird the Duke of Argyll, 
and consisted of a pair of green peafowl ( Paco muticus) to 
which we referred before, obtained by Mr. C. W. Smith, 
at Chittagong. This bird is about the size of the common 
peafowl, Paco cristata , but instead of the uniform metallic 
green colours of the head and neck, so beautiful in the latter 
specie*, the Pavo muticus has the extremities of each feather 
terminated by a light golden green zone, while the head is 
crossed trans\erscly by two broad zones of pure* gamboge 
yellow and bright purple, and the crest, which in the com- 
mon peacock consists of a tuft of feathers with naked shafts, 
terminating’in lunar vanes at the extremity, in this species 
lias cacli feather clothed laterally from its attachment to the 
apex, which is narrow and pointed ; all the rest of the body 
presents various shades of green. These birds are doubtless 
known in England, but they are not known in southern or 
central India, nor in Ceylon ; Chittagong may therefore bo 
regarded as about their western limit. They are also un- 
known in Sylliet and Assam. 4 From Chittagong their pro- 
vince in a wild state extends to the eastward, and as they 
are commonly called Japan peafowl, we may suppose that their 
eastern range is very extensive. 

The next species we liavd to notice is a pheasant, of 
which Captain Bogle sent to Barrackpore five male and 
two female birds, together with a third, which although des- 
cribed by Mr. Gould, Proc. Zool. Soc. Jan. 3. 1833, p. 
13, as the lineated pheasant {P. lineatus , Lath.) is un- 
questionably the ''female of some other species, which we 
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ho|H‘, through the zeal of Captain Bogle and liis friends, 
soon to be made acquainted with. 

ft is therefore probable that wc shall be indebted to the 
very first step in the new arrangement that has been made 
for the transmission of animals to England, for a knowledge 
of two species of pheasant previously unknown, or in other 
words, that two out of^the three kinds sent by Captain 
Bogle from Arracan to the Barrackporc Menagerie are 
likely to prove new to science. One of these appears to 
have been forwarded to the Zoological Society in 1833 by 
George Swinton, Esq. a corresponding member ; and was 
noticed by Mr. Gould as the lineated pheasant of Latham, 
vid. Proc. 1*13, p. 13. * 

“The beak,” says Mr. Gould, “is strong, and considerably 
arched, the naked space round the eye bright red, and co- 
vered with numerous papilla ? .■ the head crested with long 
bluish black feathers ; the back of the neck, and the whole 
of the upper surface delicate grey, very numerously barred 
with fine zigzag lines of black, which are broader than the 
quill feathers; the throat, breast, and belly, black; the 
sides of the breasts and flanks Having white lanceolate fea- 
thers with black edges ; the tail of eighteen feathers, very 
much graduated and arched as in the silver pheasant (P/ta- 
xjantix nycthcmcrus , Lin.) The outer edge of the centre fea- 
thers, and the tips of the two next being white, the re- 
mainder are alternately market! with irregular lines of black 
and white; the black predominating, and the legs strong, oj 
a reddish flesh colour , furnished with conical sharp spurs. 
This is an accurate description of the birds received from 
Arracan, except the remark regarding the colour of the 
legs which is grey; and had Mr. Gould at the time been 
acquainted with the Phasianus lineatus , Lath, figured on 
the authority of Mr. Gray and General Hardwickc, lllust. 
Ind. Zoology, he would have seen that tli£ subject of the 
above remarks was a distinct species. Two males and fe- 

u 
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males of this species have been forwarded to the Society. 
The females are somewhat smaller than the males, of olive 
brown colour, with lanceolate feathers on the sides of the 
breast ; the breast and throat dark brown, and the plumage 
of the upper part of body finely barred, as in the male. 
These pheasants are about the size of the common fowl, 
and become perfectly tame and contented in a domestic 
state ; the males however fight desperately if confined toge- 
ther, and for this reason it is necessary to keep them apart. 

Another bird which formed a part of the collection on 
board the Duke of Argyll is the Phasianus pavonius , or 
Folyplectron Hardivickii . We are not sure that the hen 
of this species is well known. One specimen only has as 
yet been received from Captain Bogle. 

A young violet Stork, Ciconia umbellata , Wag. has also 
been received, and forwarded by this opportunity. 

Two small wild geese ( Ansar melanotos ,) with dark 
legs and beak, as well as wing coverts. 

Six green-winged pigeons, ( Columba indie a .) 

Two Shrikes, loxus jocosus ; and a pair of small psittace- 
ous birds. Of mammalia, Klvcrra mela?ntrus 9 Hodgs. (in Cal. 
Journ. Nat. Hist. April, 18 H ;) two civets, a porcupine, and 
three martens ( Paradoxuri ), a monkey, and two specimens 
of Felis are all that have been forwarded by this opportunity. 

The following is a description of the new pheasant, 
Ph. fasciatus. J. M. 

Throat, breast, and lower parts of the body black ; crest 
black and slightly recumbent at the base : lanceolate white 
streaks on the sides of th<}' breast; body above grey, and 
plumage finely vermiculated with zigzag white lines cross- 
ing obliquely from the margin to the shaft of each feather ; 
red naked spot on each cheek descending below the com- 
misure of the mandibles. Tarsi and beak grey. 

The tail an4, wings of the specimen described were cut, 
but notwithstanding, its appearance was remarkably grace- 
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ful, audits manners in the cage perfectly quiet, so as to 
render confinement unnecessary. Conceiving that the five 
male birds were of the same species, three only were for- 
warded to the Zoological Society, and two were reserved 
for the Barrackpore collection. One of these was afterwards 
found to be quite different, having the feathers on the lower 
portion of the back terminated with apical white zones, as 
in P . leucomelanos , the w hite striae on other parts of the 
body more faint, so that the colour generally w r as much 
darker than that of P. fasciatus , in which the feathers of the 
lower portion of the back w r ere vermiculated with minute 
white bars, without the white apical borders. This second 
variety may probably be regarded as a hybrid between P. 
fasciatus, and P. leucomelanos. Two consignments of ani- 
mals have since arrived from Arracan, one of which we had 
an opportunity of inspecting. It consisted of the mother and 
a young brood about a month old of Gymnura Raffle sit, (l ) 
a monkey, a gibbon, four monitors, a marten., a porcupine, 
and three lemurs. Two toucans died on board. Mr. 
Sconce of Chittagong has forwarded to Mr. C. W. Smith, 
for the Zoological Society, tw<J very fine Gyals, or wild 
cattle of the Tipperah hills. They are a perfectly distinct 
breed from any of the other numerous varieties that have 
been noticed, and although the Gyal has been long knowii 
from the description of Buchanan and others, yet we are not 
aware of any live specimens 1 having been transmitted to 
England, where they must, from their size and form, as 
well as their tractable disposition, become objects of much 
interest. We expect much froftj the interest taken by indivi- 
duals in the collection of live animals, and from the patronage 
of this object by the Governor General, and the Zoological 
Society of London. 

We are happy to announce the receipt of a parcel of ter- 
tiary fossils from Madras, alluded to in our correspondence. 
These Temains appear to be of a more recent character than 
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those of Cherra Ponji, but as most of the specjpiens are 
sufficiently perfect to be identified and described, we hope 
to be able in a future number to notice those that have 
been forwarded to us in detail. 

We have received two specimens of fish from l)r. Camp- 
bell, the political agent at Darjeeling, taken from the ele- 
vated source of one of the rivers in the Sekim mountains ; 
they both proved to be species of Schissothorax , namely 
Schizathorax plagiostomus , and S. tl ugelii , Ileck. which 
were first discovered by Baron Hiigel in Cashmere. We 
must still defer our notice of the two species alluded to in 
our last number, p. 559, as received from Arracan. 

We have the pleasure to acknowledge the receipt of 
a collection of fishes from Mr. Hodgson of Nepal, in which 
we observe the following species ; Ophiocephalus morulius , 
Cyprinus semiplotlts , Silurus paba, Lcuciscus brae hiatus, 
Barbus inaroccphalus, Orienus progastus, Plotosus canius, 
Ophiocephalus guacha , Platycara nasuta , Psilorhynchus 
rariegatus , Silurus si agio , Opsarius anisocheilus , and some 
others, which will require examination, particularly of 
the genus Barbus, a groiip which in India is both nu- 
merous and important. The species of this genus are all 
inhabitants of the large rivers near the base of mountains 
where the streams are rapid. We shall be glad to hear 
from Mr. Hodgson whether these fishes were taken in the 
valley of Nepal, or at the foot of the mountains; most of the 
species are similar to those which inhabit the Brahmapootra 
near the rapids. Mr. J. W. Grant, to whom we have had 
frequpnt occasion to express 'our obligations, recently direct- 
ed our attention to the peculiarities of several beautiful 
transparent fishes, which had been brought to him as mi- 
croscopic objects, the largest being little more than half 
an inch in length. None of these minute species escaped 
the notice of Buchanan; one of them, fig. 1, plate IV. be- 
longs to his genus Chanda 9 the other, fig, 2, plate' IV. he 
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supposed to be an Atherina , and which he described as 
Atherina danius in the Gaugetic Fishes, page 222, leaving 
a drawing of it with his collection at the Botanic Garden. 

The Chanda of Buchanan are so well marked, that they 
are distinguished as a group by the natives. Buchanan des- 
cribes them as possessed of sharp teeth in both jaws, with 
some of the bones of t^e head distinctly indented on the 
edge ; with prickles in some of the fins ; and with the body 
more or less diaphanous and much compressed, the sides 
being nearly perpendicular. Cuvier, in the Ilistoire Natu - 
relic des Poissons, makes a species of this group which was 
found by Commcrson in the Isle of Bourbon the type of a 
new genus, to which he gave the name Amkassis. The 
genus is placed by Cuvier among the Percoides, and is dis- 
tinguished by a short, compressed, and transparent body 
covered with large thin scales which are easily detached : 
protractile jaws, fine crowded teeth, a double serrated mar- 
gin to the preopercnlum, the post operculum terminating in 
a point. These parts we have represented as they occur 
in one of the species partially defined by Buchanan, figs 1, 
ii, plate V. 1 

They are distinguished from the Surmullets whose opercula 
arc also dentaled, by their dorsals being placed close to- 
gether. 

Cuvier remarks that one of the species, Am bass is commer- 
sonia , is highly esteemed in tile Isle of France, w here a lucra- 
tive trade is carried on by the fishermen, who prepare it after 
the manner of anchovies. The same species he remaiks is 
common at Pondicherry, frcAp which j\I. Lechenault sent 
numerous specimens to France, also on the Malabar coast, 
from which Cuvier also received specimens. Also on the 
coasts of Java, from whence numerous specimens have been 
sent to the Royal Museum in Holland. 

The Bengal species are numerous, but Jhey require to be 
investigated, particularly as Buchanan'* characters arc not 
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sufficiently explicit. The species we have figured is pro- 
bably his Chanda lala, which we may describe as follows: 
— Embassis lala . Cuvier. 

The body (fig. 1, pi. IV.) is short, and much compressed, 
translucent, with a silvery lustre and various iridescent lines 
occasioned by reflected light on the sides. The operculum 
(fig. 1 a. pi. V.) with a bifurcate point; directed backward. The 
orbitary bone (1. b.) with three points directed obliquely 
downward, and the sub-operculum 1. c. with four spinous pro- 
cesses on its inferior margin. Three rays in the branchial 
membrane (1. c.) mouth (fig. 2 pi. V.) directed obliquely up- 
ward, with a single row of serrate teeth on the intennaxil- 
laries. Fig. 1. a. PI. IV. represents the dorsal fins, 1. b. the 
caudal, 1. c. the anal, 1. d. the pectoral, 1. e. the ventrals all 
magnified. The fin rays are, 

D. 7.— 1/14; P. 9; V.l/1; A 1/16 ; C. ; 20. 

The ventrals are situated opposite to the commencement 
of the anterior dorsal, and behind the pectorals. The fin 
rays are marked by minute cross bars, and the body with 
microscopic star-like dots. The stomach and intestines 
(fig. 1. PI. IV.) taken together are about the length of the 
body, without cecal appendages. The stomach is dilated 
irregularly at its anterior extremity a. a. fig. 1 f. ; b. the liver, 
c. the gall vessel and duct. 

The scales 3. plate V. are perfectly translucent, and 
exhibit five concentric rings or canals. 

Remarks on a new genus of Thoracic Per cold fishes . - - 
The second species we have to notice fig. 2, pi. IV. is re- 
presented and described by Ifachanun as an Atherina , as al- 
ready stated, but the pectoralfins are round as in the Gobies, 
and the ventrals are placed immediately below them, so as to 
refer the species to the thoracic, rather than the abdomi- 
nal Percoids, to which last Atherina belongs. The general 
form of this spfeies however renders its resemblance to 
Atherina liable to deceive, particularly as its small size occa- 
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sions some difficulty in the examination of its real characters. 
The genus to which it appears to present the greatest resem- 
blance is Sillago, but the rounded pectorals and the short 
flat muzzle to which the eyes arc approximated, and the 
absence of serrate margins to any of the opercula are de- 
cided distinctions from that genus. 

The following are the , characters of this new genus : 

Cost re us ,* J. M. 

Head oval and flat in front ; eyes prominent, and situated 
in the anterior part of the head ; jaws flat, and directed up- 
ward, with minute conical teeth in the intcrmaxillaries. 
Four branchial rays, and two* rough ridges terminating in 
blunt points on the upper and posterior corner of* the oper- 
culum. Pectorals round, placed over the ventrals which are 
preceded by a spine. Dorsals widely separated, a fleshy 
prominence in front of the anal fin. 

Cestrcus minimus , J. M. 

The head (2 h. pi. IV.) is depressed anteriorly, and with- 
out scales. The eyes are prominent, and placed so high as 
to approximate towards each other slightly on the crown. 
The mouth is directed upwards* with a double row of minute 
hooked teeth in adult individuals, placed in irregular clus- 
ters of two or three. The body is compressed, diaphanous, 
with only twenty-six vertebra. The air-vessel large and 
silvery, with variegated margins ; the stomach situated in 
front of the air-vessel is simple, soft, and continuous, with a 
short intestine without cecac. The rays are 

D. 5—9: P. 1G: V. 1/5: A. 12: C. h‘3. 

The first dorsal consists of^oft pointed rays connected by 
a thin, transparent membrane,^ the second dorsal as well as 
all the other fins composed of soft branching rays except the 
ventrals, in which the first is spinous. The pectorals, as in 
the Gobies, are inserted square with the sides into a soft 
fleshy pedicle ; they are rounded at the extremity, and long. 

• The Greek natjie of a kind of mullet. 
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The caudal is square, but entire. The scales ^f. I. pi. 'V.) are 
large, soft, and transparent ; terminating in a posterior denti- 
culated margin. 

The ovarium of the female (f. 7. pi. V.) is situated beneath 
the air-vessel (b), and with that organ occupies a large propor- 
tion of the abdominal cavity. The oviduct as well as the aper- 
ture of the intestine is situated in a soft fleshy prominence in 
front of the anal fin. The ova are large, and do not amount 
to more than a few hundred : when the ovarium is fully deve- 
loped, the ova are pentangular from pressure ; but when dis- 
charged they assume an oval form. The males appear to be 
far more numerous than females, and are easily distinguished 
by a small 'red oval body (d. f. 8) situated behind the air- 
vessel. There is the same protuberance in front of the anal 
fin in males as in the females. 

The investigation of these minute diaphanous species re- 
quires to be conducted under the microscope while they are 
alive, or immediately after they have died in water. If im- 
mersed in spirits they become so opaque and contracted as 
to render their examination unsatisfactory. The subject is 
very important, and its investigation is calculated to cast much 
light on the natural affinities of larger and more important 
species. We have been indebted to Mr. J. W. Grant for 
most of the specimens examined; they were obtained from 
tanks in the vicinity of Calcutta during the month of March. 

Noth. Fig. G, plate V. is probably a distinct species, but I was unable 
to discover any thing in its general form and structure distinct from 
the others, except the head and teeth. The specimen when examined 
was somewhat dry and shrivelled, jphich tjjay in some degree account 
for its peculiarity of form, except in the teeth, which are large and 
conical, in a single row connected to each other by a membraneous 
ridge, as in Fig. 5, plate V. while in all the other individuals the teeth 
were hooked in the front of the jaw and straight towards the angle of 
the mouth, as in the lower figures. Fig. 7 is a magnified representation 
of the form of the ova in the ovarium. 



iff o tt I rut #♦ 


Page. 

Akt. I.- -On (he Granite formation of the Salem and 
Bavramahal District. By Cnpt. J. Camp- 
hell, Assistant Surveyor General, Madras 
Establishment, ... ... I ft] 

II. — On Solar Radiation. By Captain J. Camp- 

bell, Assistant Surveyor General, i sr> 

II I. ---European Notices uf Indian Canines, with 

furl ho 1 illustrations oi the new genus 
“ Cuun vel Chrysalis.*’ Bv B. II. Hodg- 
*<«n, Esq. . .* Mil* 

IV — Not** on the Skeleton* of (he iiuansu, the 
Pariah Dog, iiul Jaekall, taken from seve- 
ral soeeimeiis uf each in Mr. Hodgson* 
t ’ . f ! ttiimi, Bv Dr A, Campbell, idP 

V - Ctas^iiied t .a.iloguc of Mammals of Nepal, 
corrected to the end of IS 10, first printed 
in \K1M. By B II. Hodgson, Es<,. MM 

A \ On #: new Specie* of Mimtcla * known to the 
N*p:tl< m* Commerce a? (he Chuakhiil Mus- 
icki Calotus, Mid*. ^u(Au<; el >)»*«;), By li. 

! I. Hodgson, Em(. Plate IX. .. M)>\ 

VH -Note on Irish fresh Water Shells. By W. 

11. Benson, Esq. .* ... MM3 

VIII. --Note or i the Self-calculating Sextant, pro- 
posed hy Captain Jack. — By Captain 
Campbell, Assistant , Surveyor General, 

Madras Establishment, MMl 

1 X. —Observation on the Fossilifcrous beds near 
Pondicherry, and in the district of South 
Arcot. — By C. T. Kaye Esq., Madras 
Civil Service. MM"* 



Contents. 


Vagc* 

X. — Further Observations on the Fossiliferous 
beds near Pondicherry, in continuation of 
a paper which appeared in the Madras 
Journal of Literature and Science, for July 


1810. By C. T. Kaye, Esq. C. S. ... \IM 
XL — Notes on Pondicherry Fossils discovered by 
Messrs. Kaye and Cunlille at Seedrapetf. 

By Mr. J. M‘CIelland, &I8 

XII.— On the Manufacture of Salt in India. By 

J. McClelland, '.ill 

XIII. — Medical Statistics. ... ... ... ... 257 

XIV. -— Correspondence : — ‘i(il{ 

From W. S. Macleay, Ks<|. 


Description of an Instrument for measuring the hardness ol 
Minerals. 

IX tract from Letter from Capt. Campbell. 

Extract of Report from Capt. Campbell 
Khyu Pyuk Coal. — l>y l)r. Spry. 

Mineral ogical Report by Lieut. Ouchterlony, W ( '•. S 
IX tract from Letter from Lieut. Ouehterlony: 

Mr. T. 15. Tiissin. 

XV. — Report on the B tanie Carden of Scharan- 

pore. By Dr. Falconer. ... ... .. ‘iSa 

XVI. — Report on the Botanic Carden of Calcutta. 

By Dr. Wallich 2«XN 

XVII. — Proposal to form a Zoological Carden in 

Calcutta. . . ... 2!)5 

XVIII.'— Collections. 2D7 



INK 


CALCUTTA JOURNAL 

Ol 

NATIJRA.L HISTORY. 


On the (ir unite, formation of the Salem anil Barramahal 
District, lly Captain J. Camim;bli m Assistant Snrreyor 
(i moral, Madras Establishment . * 

Granite, we are informed by I)r. Turnbull Christie/ is 
the most prevailing rock in the Peninsula of India. I do not 
lind, however, that its specific characters have been gene- 
rally described by writers with .so much minuteness as to 
enable us to recognise the rock with exactness ; but where 
I lind descriptions which will agree exactly with what I 
have seen myself, 1 shall allude to them, although my pur- 
pose is principally to describe tl?e granite formations of the 
Salem and Harramahal, and the adjoining districts. 

The Kurramahal is a rocky and mountainous tract of coun- 
try, which commences on the east at Vaniambady, and ex- 
tends west as far as Oossoor, where it is separated from the 
red marie formation of Mysore by a sudden break in the* 
levels of about 200 feet in height. On the north it is sepa- 
rated from what are generally called the Eastern Ghauts 
by the hills of the district of Congoondy, and south it ex- 
tends as far as a break in the level at Topoor, where there 
is a little ghaut, called generally the Topoor Ghaut. The 
plains between tlie foot of the mountains are generally nearly 

* Edinburgh N<*\\ IMiilnsophical jniim.il 

U)U1I. NO. vr. JULY, 1811. 
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level, and in consequence a road traverses it, (from Vaniam- 
baddy to Oossoor,) being part of the road between Madras 
and Bangalore, on which there is no Ghaut, the rise 
being quite gradual until close to the Mysore country, 
where the only slightly abrupt ascent occurs. The principal 
towns are Vaniambaddy, Trippatore, Dorarnpoory, Pauleode, 
Kistnaglierry, Denkanicottah, Kellamungalum, and Oossoor. 
The general level is about 2500 feet above the sea. Salem 
is much lower than the Barramahal, and is separated from 
it at Topoor. Broken rocks are common to it ; but although 
it has several very elevated tracts of table land, yet granite 
is not so frequent as in the Barramahal. 

The granitic tracts of Great Britain are not of great 
extent, and they are besides so much enveloped by schists, 
as to prevent their connexion being observed. On the 
continent of Europe also, there is no great development of 
any continued granite formation, and we have therefore no 
complete account of any granite tract, as it appears most 
probable that the whole of the Peninsula of South India is a 
continued granitic formation, on which in most parts the 
superformed schists and arable soils are so shallow as to 
afford us admirable opportunities of examining and follow- 
ing out this extensive formation in all its changes and vari- 
ations of structure, it is, therefore, desirable that the atten- 
tion of observers should be turned to this subject. 

For this purpose, a complete account of some particular 
granite formation is very desirable for the purpose of re- 
ference ; but unfortunately there is not in print (that T am 
aware of,) any which can be usefid. McCulloch’s Western 
Isles is meagre in its details of granite, in consequence of 
the rotfk occurring only in Arran, Mull, and the Isle of Man.* 
His account of granite in the classification <fl rocks, and 

* The rock of St. Kilda appears from the description also to be hornblende in 
granite, although frpm its connection with trap, it i* classed with the syenites, 
( McCulloch’s overlying rock. ) 
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his system of geology do not apply perfectly to that of 
India, and in many points is at variance with Indian ob- 
servations. Dr. Boase’s primary geology is very useful, and 
is the best we have; but that also, for many reasons, does not 
perfectly apply to India. 

In drawing up the following descriptive account of the 
granite of this district, all the accessible works of authors 
(excepting the costly vofumes of the Geological Society, 
which are a sealed book to most persons in India,) have been 
consulted and digested; and such geological and mineralo- 
gical terms have been adopted as appeared least objection- 
able. It has been impossible to append to all the terms 
made use of accurate definitions and considerations of the 
propriety of their use ; because, if this had been done, the 
paper would have been a treatise on petrology, instead of a 
descriptive account. As an instance, the term syenite may 
be misunderstood, which is here made use of, not as applied 
to a granitic rock, but to a speckled granular aggregation of 
hornblende with some felspar and quartz, which definition 
will agree with Jameson’s, if its application to a granitic rock 
is excluded. • 

General appearance of Granite . 

The general appearance of granite is ver> variable, and 1 
flunk it probable that it will be found that its outward 
form is connected with its mineralogical composition and 
mode ot aggregation. 1 

Dr. Christie’s description appears well adapted to the 
granite of the Barramalial ; he remarks : “ Hugged hills with 

bold denticulated outlines lie heaped together in the 
“ greatest irregularity, or occasionally form an obscure ridge, 
11 the crest of which, when interposed between the spectator 
“ and the evening or morning sun, presents the most fan- 
f( tastio forms. Some of these ridges, when their dark 
“ outline is seen at twilight against a rut^dy western sky, 
" emulate in their varied forms the capricious shapes of 
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“ .summer clouds, and we can then trace along their sum- 
“ mi ts the appearances of castles, trees, men, and various 
“ fantastic groups. Many of the hills have the appearance 
“ of collections of large fragments of rocks thrown con- 
“ fusedly together by some convulsion of nature ; while fre- 
“ qucntly larger masses, piled with great regularity on each 
“ other, look like the gigantic remains of Cyclopean archi- 
“ tecture. Huge insulated masses, forming considerable 
“ hills, in many instances, rise abruptly out of a plain, to a 
“ height of several hundred feet, and present nearly per- 
“ pcndicular faces on several of their sides : thus affording 
“ situations of immense strength, which have almost invari- 
“ ably been taken advantage of by the natives for the crec- 
i( tion of forts;” — and it is from this that the Barramahal 
takes its name ; twelve of the highest, most smoothly scarped 
eminences having been selected for the erection of fortifi- 
cations, which garrisoned by a few determined troops might, 
even without the aid of artillery, defy the efforts of an 
army, fn these a set of marauding ruffians had formerly 
established themselves, desolating the surrounding country 
hy their depredations, untK it became abandoned to the 
tiger and the elephant ; and where tin* latter held their 
undisputed sway until the British rule, by suppressing the 
petty chieftains, gave the jungle again to the axe of the 
ryot, and the arable land to his fertilising plough. 

When attentively considered, the appearance of granite 
hills nitiy be particularized as follows : — the first and most 
striking is the Mamillar, or dome-shaped form.— In the Bar- 
ramahal this is very common, the eminences are of immense 
size, some rising as high as 1400 feet above their bases, con- 
sisting of one solid mass of granite. The second is that of 
a loose pile of globular masses, thrown apparently together 
by chance. Some of the masses are sometimes of very great 
size, nearly 50 fyet in diameter occasionally, and as they re- 
pose the one upon the other, rising at a high angle to a great 
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height, present an appearance which seems to threaten 
every moment a descent into the plains below.* Such hills 
a fiord one of the most sublime appearances of the granite 
formation, when viewed from a spot near their bases. The 
third is that of a pile of loose crags of variable, irregular 
shape, thrown loosely together, forming innumerable cells 
and cavities, in which bears are particularly fond of mak- 
ing their dens. The fourth is an approximation to an irre- 
gular columnar structure, which is not common ; but may be 
seen in the Kollymally hills, north of Trichinopoly. In- 
stance's of this columnar structure are sometimes seen in 
single masses of granite, projecting perpendicularly from 
the summits of hills; and one of these may he seen at 
IVnnasomoodruin, five miles south east of Caverypatam, 
which last is ten miles south of kistnaghen-y. The column 
appears about 150 feet high, and 50 feet in diameter, (but I 
had not leisure to take the measure) ; its sides are quite 
straight and smooth, and its shape is irregular ; but it rises 
suddenly from the summit of a little hill of loose granite 
stones. Altogether it much resembles, except in size, 
McCulloch's drawing of the Scui*of I$gg, (\V estern Isles.) 1 
have little doubt that the colossal granite statues in Mysore, so 
often described, have been hewn from similar columns. 
The fifth, exactly resembles a bill of projecting crags, 
covered nearly to the summit by dirt and rubbish, having 
been shovelled on, until the summit is only left visible, and 
occasionally the point of a crag from the sides. This 
appearance is common in thoso hills which have been des- 
cribed by Dr. Benza as syenite. t Of this kind are the hills 

of Pallicomlah, near Vellore, Amboor, and the hills near 

• 

* An instant e of the descent of one of these mosses occurred while one of my 
"uli-iiNhiMant* wsi« upon the Sh«i\.miy lulls, when a huge mas*' lolled from its seat 
near the hill top, dealing the forest tree*, and iiinsrle into a wide load along its 
‘ our.se to the plain 

f IM.u! as Journal «»1 Science, volume i\ p IS 
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Paulcode, and the long range of hills between Cavery, Poo- 
ram, and Colligal in Coimbatore. In general, hills of this 
kind present long slopes covered with grass, and apparently 
smooth, and have a reddish appearance, while granite hills 
of piled blocks and crags, are generally covered with 
large trees and green bushes, which find root between the 
stones. 

In the Barramahal, a common form of granite hills, that 
of a conical heap of round blocks, with a solid craggy mass 
of granite projecting from the summit, and sometimes also 
the Mamillar masses, may be also seen surrounded with 
round blocks, as if they rolled down from its summit. 

Ranges of granite hills, with table lands on the summit, 
are very common in the Salem and Barramahal districts ; 
the slopes of these ranges differ not at all in appearance 
from the conical ridges, shewing sometimes all the varieties 
of appearance above described : but the most common is 
that of a regular slope of large blocks. This runs up 
generally at an angle of 4*5* until it meets the almost level 
plain which crowns the summit of the range. The descrip- 
tion of these table lands wi'l form the subject of a separate 
paper, and need not therefore detain us now. I have before, 
alluded to the occurrence of soil on the summits of the 
Mamillar masses of granite in Mysore. In this district 
every one of the Mamillar granite hills is crowned with soil 
of a reddish colour, filled with angular portions of felspar 
and quartz, and some other minerals, in which large trees, 
sometimes of very considerable size, are growing. It is 
easy to see that mixed with this soil, and sometimes forming 
a layer upon its surface, is a quantity of mould produced by 
the decomposition of vegetable matter ; but this is easily to be 
distinguished from the mineral soil. That granite, an al- 
most purely silicious rock, can be decomposed into a ferru- 
ginous arenaceous soil, is an absurdity too gratuitous to re- 
quire discussion, particularly as the granite does in no case 
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ever shew the slightest sign of any decomposing action ; and 
it is also an absurdity glaringly evinced in the convenient 
way in which granite, by some writers, is made to decom- 
pose into white kaolin, and by others, into ferruginous earth. 
It is possible the soil may be derived from the decomposition 
of a softer rock, formerly superposed upon the granite, and 
from this it may be inferred that these granite hills have 
once been covered to their summits, and have been gradual- 
ly denuded by detrital action. The impossibility of referring 
the denudation to diluvial action is apparently proved by the 
soil, &c. having been left in its present situation, because 
any violent action of this kind would have removed it. 

A very uncommon variety in the appearance of granite is 
that of gigantic masonry formed of Hat masses in the shape 
of parallelopipedons lying regularly one upon the other, 
in rows in the same horizontal line, with narrow seams of 
softer portions interposed, exactly as a wall is made with 
bricks and mortar. Itticuldroog, four miles north of the 
village of Codagoor, on the road between the Kistnagherry 
and Floyacottah, is the only instance I know of this kind of 
granite. It is a mass with murfcl sides, about a quarter of a 
mile wide in its longest diameter. The base is surrounded 
for thirty feet with a sloping pile of debris ; but above this 
the mass is quite perpendicular. It rises suddenly out of 
a stony arable plain, formed as those generally surrounding 
granite hills are, of imperfect schists. Near it are some 
common granite hills, and granite rocks are common in the 
surrounding plain. The structure of the rock is very visi- 
ble on all sides, and presents to view what are apparently 
the edges of flat masses, about three feet thick, and ten 
or twelve feet long, disposed horizontally with open seams 
several inches wide, from which apparently a softer part 
has been removed by the disintegrating action of the wea- 
ther. The whole appearance is much like a pile of the flat 
pieces of sandstone, as seen at the back of the Isle of Wight. 
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No signs of disruption or disturbance are visible any where j 
and that the flat tables have not been displaced, is made 
visible by some waving veins of a lighter coloured portion 
of the rock, which rim vertically down through several of 
the horizontal courses. The summit is nearly quite flat, 
and is covered with soil on which grass and large trees are 
growing, and several blocks of common granite are lying about 
on the surface. The rock is the common grey hornblende 
granite, varying much in aggregation and composition ; being 
in some parts a nearly perfect syenite, and in others a soft 
porpliyritic rock. The structure of the seamed parts 1 was 
unable to examine minutely, from their being inaccessible. 
About the locality there was nothing remarkable to des- 
cribe, and the only uncommon minerals found, was a piece 
of schistous white sandstone, for fine grained white peg- 
matite,) interlaminatcd by a conforming thick vein of black 
syenite. 

Situation and Rock s associated. 

The manner in which the granite hills rise from the 
plains which surround tluni is most striking; for the 
plains being nearly quite flat, the appearance is exactly 
like that of rocky islands, with abrupt slopes rising above 
the surface of the sea. There is no gradual alteration of 
the slope, so as to blend gradually with the plain ; there 
is no change in the structure* of the hill, hor in the com- 
position of the soil of the plain in the vicinity of the lull ; 
but the plain preserves its level, and the slope of the granite 
its angle of elevation, until the t)vo meet abruptly, and 
the granite is hidden by the soil which surrounds it. These 
plains (except in the red marie formation of Mysore), arc 
invariably formed of confused jumbled series of beds of 
gneiss, friable gneiss, white quartz, syenite, greenstone, 
kunkur, wackc, and pegmatite, in the most utter confusion, 
not shewing any signs of disturbance ; but such as to defy 
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tin; slightest possibility of being produced by sedimentary 
action. The full description of this formation, which I shall 
call schistous scries , will form the subject of a future paper. 
This formation does not appear to be of any great depth, 
and seems, when I have had opportunities of observing its 
depth, always to rest upon a bed of solid granite. 

Most authors seem to agree in describing a bed of granite 
as underlying, at various depths, the whole of the plains of 
South India; and it appear* indeed probable that all the 
prominent granite hills are connected below the surface plains 
with the same bed of granite. Where small rivers run be- 
tween granite hills, I have generally been able to observe 
that the beds were cut down to t lie solid granite, and T 
have al*o *een this over an extent of many miles in the bed 
of the Caver) river. 

Some authors have endeavoured to shew that the gra- 
nite ranges of India have been produced by mechanical 
elevation, and have even pretended to have ob*erved the 
corresponding elevation of the sehi*tous beds towards the 
hill* ; but the latter assertion is contrary to fact, and if it 
is true that the? granitic eminences are all projecting por- 
tions of the same granitic bed, it does not seem very pro- 
bable that any of the granitic has been mechanically 
elevated, unless it is assumed, that the whole mass of the 
continent has been elevated at once. 

Bake we 11 * remarks, that in the eastern parts of the 
Ignited States and in Canada, granite occurs near the 
surface uncovered by other rocks. This would appear 
to resemble in some measure tlic beds of granite in India ; 

but I am not able to find a similar formation described any 

% 

w here in Europe, where the granite generally occurs as a sort 
of central cone in the hill ranges, and from this has, in a 
great measure, arisen the elevation theory. In the map of 
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this district, the granite ranges generally take a ramified 
form; spurs branching off form the sides of the principal 
ridges, and these again branch off into other spurs. 

Associated with the granite rocks and hills, and answer- 
ing in every point witli the peculiarities of general appear- 
ance and outward form of granite, are found in several 
points, hills of white quartz near Denkanicottah ; of black 
trap at Yepsundrum and Rashcegootah, four miles south 
of Royacottah ; of hornblende rooks and greenstone at 
Soodnoor in the same direction ; of syenite and porpheri- 
tic syenite near Salem ; of pegmatite largely laminated with 
black mica at Arnagherry; but as these hills rise from the 
plain of the schistous series by which they are surrounded, 
I have been unable to find any clue to the mode of junction 
with the granite, except in the case of the hornblendie rock 
and greenstone hill at Soodnoor, and the black trap hill at 
Yepsundrum ; in both of which the junction is by a sudden 
division between the two, without the slightest graduation 
or alteration of either rock in structure, mode of aggregation, 
or composition. 

Struct tore of Hilts. 

I lm\e above remarked that a common structure of gra- 
nite hills is of rounded blocks piled together, of a loose 
heap of irregular masses. Dr. McCulloch, and writers in 
general, have referred the origin of these piles of loose 
block to the prismatic division of the granite by joints, and 
to the rounding of these masses by the action of the weather 
upon the angles. 

Dr. Christie, in his description of the Marhatta country, 
has referred the origin of this structure to erosion of the 
softer parts of the granite, and has pointed out that the 
rounded blocks, although apparently thrown together by 
chance, arc still in situ ; for that veins of quartz may he 
traced through all the blocks, intersecting them all in the 
same line. An accurate examination of these hills would have 
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shown that the blocks show no signs of disintegration nor 
erosion, and that where traversed by quartz veins, ^on wliich 
the? weather has no action,) these will never be seen in any 
ease projecting more than two inches above the surface of 
the block, and in almost all cases do not project at all. 

Further examination would have disclosed the fact, that 
the original structure of. these granite hills is formed by 
a series of spheroidal masses, embedded in a friable mass of 
crystalline grains of quartz and felspar, mixed with arenace- 
ous earth, and some mica; arranged with their angles fitting 
and conforming, and evidently perfectly undisturbed and 
in sit if. This, which may be aptly termed “ primary gravel,*’ 
fill.o the interstices betwc en blocks, and embedding these, 
rests upon the central nucleus of granite, which appears 
generally as a crag at the top. Where the spheroids of 
granite are near to each other, the interstices are often 
filled in these hills with coarse kaolin earth, an instance of 
which may be seen at the fort-gate of lloyacottah. There 
is no possibility of this kaolin having been lodged as a de- 
tritus, nor derived from the decomposition of the granite; 
for it is intersected often by vertical and horizontal veins of 
cracked quartz, with corresponding angles, tas described 
in the Mysore red marie formation.) 

At the junction between the masses of granite' and the 
primary gravel ;ind kaolin, the division is always perfectly 
distinct and sudden, the granite being unaltered in texture, 
composition, or mode of aggregation; the only visible change 
being a very slight indication of scaliness. The gravel and 
kaolin present also no change of appearance, and the .slight 
alteration described between f.he kaolin and granite in 
Mysore, 1 have never observed in granite hills. Among the 
irregular crags and masses of granite, other evidences of the 
form being original may be constantly observed, if attention 
is given to the examination; for it may seen that the 
chinks and apparent fissures have not been produced by me- 
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clianical separation, but by a soft portion having been washed 
or fallen out, and the end of the fissures generally end in 
a rounded-shape. 

In the vicinity of these fissures the granite on the sides 
may often he seen to he somewhat loose and friable in aggre- 
gation; hut 1 have never had an opportunity of observing a 
graduation between such portions and the kaolin. 

It would seem from Bake well’s remarks, (Geology,) that a 
similar structure is found in granite hills in Europe, for he 
remarks : “ where hard and soft granite are intermixed in the 
same mountain, the softer granite is disintegrated and falls 
away, and the harder blocks remain piled in confusion on 
each other, like an immense mass of ruins/' 

Composition and Varieties . 

The composition of the granite of this district h tin- 
same as that which appears to prevail over till South India, 
being formed of a crystalline aggregation of quartz, felspar, 
and hornblende. Micaceous granite is found sometimes, 
but not often. Talcose and sc.horlaceoii" granites I have 
never met with. 

Accurate definitions of the composition of granite are not 
common in authors, but, Phillips (Encyclopedia Metmpo 
litana, art. Geology 7 oft,) has given the following as the 
probable composition : 

20 part* of felspar, 
o parts of quartz. 

2 parts of mica. 

I have had no means of ascertaining the probable pro- 
portions of the composition of the granite of this district; 
hut I should be inclined to think, that it contained a great 
deal more quartz than the above. I have found that it is easily 
fusible by the heat of a powerful wind furnace; hut on 
breaking the fused mass, it appears as if the greatest portion 
was composed 4 of quartz, which had been divided into 
minute crystalline portions, which were agglutinated by a 
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clear glassy frit : probably arising from the fusion of the 
felspar. 

That variety of granite before alluded to, which forms 
the Pallicondah hill, is a felspatliic kind, which contains 
both hornblende and mica in small quantity. The felspar 
lias a dull earthy appearance, while that of the common 
granite of the Barramahal is always resplendent and vi- 
treous, and never in the least earthy in any part of the 
fracture. Dr. McClelland* seems to describe a granite in 
kemaon similar to that of Pallicondah, though his speci- 
mens seem to have been imperfect. 

The Pallicondah variety of granite is correctly described 
by Dr. Penza as being associated with trap \eins and dykes, 
which arc much more common in its vicinity than near any 
other kind. As eurite, according to Dr. Rouse’s definition, 
(Primary Geology, page 17.) is a felspar e * fine, granular, and 
rather soft,” that is, earthy in fracture, it will exactly apply 
to the composition of this granite, and it may be therefore 
distinguished as “ euritic granite,** a term which had been 
used by Dr. Renza himself as applied to it, though the eurite 
to which he perhaps alludes, •would seem not to he that 
mineral, but a hard and compact silicious variety, with a 
fracture so finely granular, as to he almost smooth. 

On the north side of the Tallymally, north of Trichino- 
poly, occurs a low ridge about 100 feet high, and Ji(H) in 
breadth, formed of cubic blocks of what may he called 
“ ferruginous granite.” It is composed of quartz, felspar, and 
magnetic iron ore in crystalline aggregation, with a veined 
structure; the iron ore being distributed in veins, and is 
very firm and tough. It presents an inclination to dcaui 
into cubes, and parallelopipedons, and is therefore com- 
monly used as a building material. The length of the ridge 
where this rock occurs I cannot state; but I have seen it 
running in a direction nearly east and west for eight miles. 

* (icolopy of K'-iudou, |> II 
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This is the principal pjacc where it occurs ; but in small 
portions it is common in the Salem district, though not in so 
firm and solid a state of granitic aggregation as at the Tally- 
mally. About the sides of this ridge the aggregation <>f 
the rock is loose, and the magnetic iron ore is in greater 
proportion than in the centre blocks, and it can therefore be 
profitably mined, and *he ore extracted from the matrix by 
pounding and winnowing it ; and it is from this source that 
the Port Novo Iron Company procure much of their ore. 

A schistous \ariety of this rock is also found about Kist~ 
nagherry, and in various parts of the Barramuhal, among the 
schistous series, differing from the ferruginous granite prin- 
cipally in being richer in ore, and being looser in aggre- 
gation. 

Structure and Aggregation. 

The mode of aggregation of the granite of the district is 
very variable ; generally it is of a greyish colour, and formed 
of shining grains like the granite of Aberdeen ; but it is 
sometimes so fine ingrain, as to he almost earthy in fracture, 
as about Namcull. In other localities it is composed of 
crystals a few inches in diameter; of this kind a singulai 
variety may lie seen near Roycotlah. in which the crystalline 
quartz and felspar radiate apparently from centres three or 
four inches apart, and in the middle of these centres is a 
crystalline portion of magnetic iron ore, about half an inch in 
diameter, with projecting portions partly disseminated into 
the crystals, 

NearTrippatore, the Yailgherry hills present a continuous 
formation of porphyritie granite * embedding crystals of 
felspar, about two inches long. The whole mass of these 
hills, which extend about ten miles in length, is formed of 
this kind of granite in confused piled round masses, and 
differing in no other particular in structure or association from 
other granite hiljs, except in the instance just mentioned ; 
the trap and greenstone present occasionally the same pur- 
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phyritic character, containing the same identical crystals of 
felspar embedded in their masses. 

Near Indoor, some granite may be seen in large round 
masses, with a perfect spheroidical structure, separating in 
concentric lamina of an inch thick or more. This is the 
only instance I have met with of this kind of structure in 
granite, and as it is rather dark in colour, and its manner of 
aggregation approaches to that of greenstone, in the partial 
mixture and confusion of the ingredients, it might perhaps 
be considered as a granitic variety of greenstone, in which 
rock this structure is common. It is possible a similar rock 
is alluded to bv Dr. I're, (Dictionary Chemistry, art. Cra- 
nito,) which he calls rolling stones. Bakewell also alludes to a 
similar structure in granite, where lie sajs : “ Granite is occa- 
sionally found in globular masses, which aie composed of 
concentric spherical layers, separated by a granite of a less 
compact, kind, and enclosing a hard or central nucleus. 
These globular masses are often three or four }ariU or more 
in diameter, and are either detached or embedded in granite 
of a softer kind." 

The whole of the granite in* the liurramahal is more or 
less striped or \eined; the hornblende being occasionally 
('oiled ed into stripes of a dark colour, in which hornblende 
is in so large a proportion as to form a perfect syenite. 
These, veins are contorted and twisted in all directions ; 
sometimes in perfect zigzags, and sometimes are so perfect- 
ly parallel as to impart a slaty character to thecle.uage 
of the rock, and thus transform it into a gneiss. Occasional- 
ly masses of porplnritic syenite may he seen embedded in 
the mass, and sometimes the separated portions of the em- 
bedded rock may be traced easily, as being parts of the 
same broken mass, by their conforming and similar masses. 
In some cases the veins of the granite are bent, round con- 
formably to the portions of embedded syenije, as figured by 
McCulloch in gneiss of Coll (Western Isles, plate !?7, fig. 1): 
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and then again similar portions of syenite, as if half melted, 
may be seen fining out, and mingling into veins of the mass ; 
and it is not uncommon to see in a vast mass of granite 
a mixture of veins, fragments of syenite, of hornblende 
slate, of quartz veins, granite veins, and portion of gneiss, 
contorted and mixed together in a degree of complete con- 
fusion, which might emulate, if not surpass, that represented 
by McCulloch in Cape Wrath (Western Isles.) 

Where the granite is of a dark colour, from containing a 
larger proportion than common of hornblende, the rock has 
then the appearance of being intersected and striped by 
white veins, which contain sometimes so little hornblende 
as to approach to a pegmatite. 

As small portions of a perfect gneiss are found in the 
mass of the granite, caused by the parallelism of the veins, 
so also in the vicinity of granite masses a perfect gradua- 
tion may he seen between the granite and masses of gneiss; 
which are perfectly and largely lamillar in structure, and 
which is most commonly seen between the junction of tin* 
schistous series which form the plains with the granite 
ranges. 

On the round surface of many of the large masses of 
granite, both at the level of the plains and on the highest 
summit'., pointed oval-shaped cavities are found, often of 
great size, sometimes (as at Anchitlydroog,) .‘10 feet in length. 
Haifa mile east of the base of the Royacottah hill is a large 
mass of granite, in which a great number of these cavities, 
between two and three yards in length, may be seen, and 
where the structure of the rock is ~ery plainly shewn ; they 
arc caused by the disintegration of portions of friable gneiss, 
which have been embedded in the structure of the rocks, 
and which may be seen by the portions still remaining to 
have been blended into the veined and waving structure of 
the granite. If. is remarkable, that the direction of the 
longitudinal axis of these cavities is generally north and 
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south, coinciding with the direction of the lamination of gneiss 
formations, and other stratified rocks in general. I have 
never seen one of these cavities on the side of a rock ; but 
wherever I have seen them they have been generally so 
situated as to serve as tanks for containing water ; and in the 
hill forts they have been enlarged and walled round to con- 
tain the supplies for the garrison. 

Similar cavities, but of smaller size, are sometimes pro- 
duced by the decay of portions of porphyritie syenite, and 
both these and the gneiss cavities often have the shape 
of the print of a bull's foot, when they have often been made 
the subject of adoration by the Hindoo natives of the 
country. 

When these equities occur in the granite in the beds of 
rivers, they are frequently enlarged and worked into circu- 
lar vertical holes by the action of the torrent, giving the 
stones and sand which lodge in them a revolving motion : 
thus making what have been called “ rock basins” in Eng- 
land, and have been mistaken for works of art. l)r. Benza 
Ohulr as Journal, vol. iv., page 292) gives a. complete 
description and dissertation upqn them, and therefore it is 
only necessary for me here to mention, that in the bed of the 
Cavery 1 have often traced the progress of the erosion of 
these basins through all the stages, from the commencement 
of a hole not four inches long, to where they have been eight 
feet and more in' depth. 

Rocks and Minerals embedded. 

Besides the syenite, a schorlaccous felspar, porphyry, or 
grains of black schorl, disseminated in a paste of earthy fel- 
spar, may be frequently seen embedded in the granite ; but 
generally in such small quantities, and the grains of schorl so 
minute, as to render it difficult to distinguish the mineral 
from the hornblende porphyry ; but it may be identified by 
its action before the blowpipe, before whi£h it melts much 
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easier than hornblende and entumcces very much and bubbles 
up. In the vicinity of granite hills, a porphyry of black schorl 
in quartz is also found ; but I am doubtful if it is ever found in 
granite, the rock being very scarce, and 1 have only met 
with it in any quantity a few miles south of Paulcodc, and 
there only, not in situ. 

I)r. Boa so* and some other writers have endeavoured to 
shew, that the brccciated appearance of rocks embedded in 
granite, are only concretionary varieties separated by segre- 
gation ; but 1 conceive that the fact of these fragments being 
connected with the veins of the granite, and being also 
intersected b\ fissures containing granite, and further, from 
the answering angles of the fragment, these will he received 
as a sufficient proof of their being true fragments. 

It is pretty generally believed, and stated by most writers 
on Indian Petrology, that the iron sand from which almost 
all the iron made in South India is smelled, is derived from 
the disintegration of trap rocks. But I have in no ease ever 
been able to find iron sand in the vicinity of trap formations, 
and on the contrary, have constantly found it in the vicinity 
of granite ranges, particularly near those of curitie granite. 
I have not been able to determine from what part of tin* 
hills it is derived, but I am inclined to believe it is em- 
bedded in the primary gravel, which forms a pari of the 
structure. This iron sand lias been called tfi isonne" by 
Dr. Ileyne, but it differs in many essentials from that mine- 
ral, and particularly in being attracted freely by the magnet. 
To my analysis it gives but a small proportion of titanium. 
Dr. Malcolmson (Madras Journal, vol. xii. page 71) states, 
be was unable to detect titanium in it. In mine it precipita- 
ted by boiling, and I think there may be two kinds of the 
iron sand. 

In many granite hills also, small grains of magnetic iron 
ore may be detected, disseminated through the mass of the 
* Primary Ecology, page :M.» 
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granite, as about the base of lioyacottali hill. It seems pro- 
bable, that the granite of Arran, which Dr. McCulloch men- 
tions as being magnetic, may have owed this property to a 
similar ingredient. 

Cleavage . 

In describing the red marie of Mysore, I have remarked 
that the mamillar masses of granite split into concentric 
lamina, upon heating the surface by a tire of wood. This is 
maintained for several hours, and is then swept away, and 
several large* wedges are inserted under the edge of the 
.seale, which has separated. These are driven in by degrees, 
tint il the plate has been bent up as far as its elasticity will 
admit of. A workman then goes upon the surface with 
a large hammer in his hand, and tapping upon it is able 
to tell by the sound how far the fissure has run in; at this 
point he commences a series of heavy blows on the surface, 
following up the fissure, as it runs on, assisted by the 
wedges, until t he plate gives way with a loud crash, rather 
*hi riling to any one who does not knowr what will happen, 
ami it is rent into several pieces, which are often scattered 
about ; the man on the surface escaping by springing 
nimbly aside. If the edge from which the plate is detached 
presents a square corner, and a further fissure, a lire is 
again made upon the surface, and a further scale detached, 
which is generally thicker the further it is carried on. I>ul 
at last the broken part no longer presents a sharp corner 
at bottom, but a rounded curve with the concavity upwards, 
and the rock will then cleave no further, either by fire 
or wedges. I>ut if a fire is again made beyond the upper 
corner, a thin scale may be detaphed from the surface, which 
can he followed up as before. The lamina are not therefore 
exactly concentric, blit lie on the surface like the leaves of 
an artichoke, with a sort of qua qua versal dip, and the 
v urfacc of the rock after a frequent repetition of the opera- 
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tiou, presents a scalar appearance in steps sloping down- 
wards, sometimes three feet high. 

With precaution, the plates separated are sometimes of 
considerable length and width. They appear to have a 
tendency to cleavage across the length, hut not a decided 
one in any other way. 

No appearance of seams or any natural separation into 
lamina is ever visible in the graniie, and the surface of the 
separated lamina presents not the slightest visible difference 
from the mode of aggregation of any other part of the mass. 

The masses of granite which have a prismatic form, or 
which occur in crags, do not cleave by the action of (ire, 
and though they yield square blocks to a series of chissels 
applied in a row, yet I have not observed that they cleave 
better in one direction than another ; altogether blocks gene- 
rally have one face parallel to the stripes, and one at right 
angles to them. The euritic granite has no cleavage what- 
ever, rending in a most irregular manner, and l> therefore 
never used fur building, nor any other purpose. 

/ W ns embedded . 

The masses of granite are often intersected by straight 
v all-sided veins of a large grained kind of granite; the 
crystals being sometimes two or three inches across, and 
these frequently contain packets of dark coloured mica, 
formed of thin leaves, sometimes three inches across, which 
are embedded in and cut into the substance either of the 
crystals of felspar or quartz. These veins are generally 
from six inches t<* a foot in width, and they cut sheer 
through the mass, without apparently deviating in their 
course, and in this they answer the definition of dykes. 
Veins which cross their course are sometimes shifted; hut 
on carefully examining the sides of the vein, it will be 
seen, that there is a perfect, but rapid graduation between the 
vein and the mass Occasionally I have observed that 
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these veins branch off, continuing in the deflected direction 
as straight a course as the non-deflected portion ; and I have 
also occasionally observed that the deflected and separated 
vein becomes diffused into the mass of the granite, by a gra- 
dual spreading and mingling of the substance of the two. 

Irregular- shaped portions of a rock perfectly similar to 
the veins, occur frequently embedded in the mass of the 
granite of large hills ; sofnetimes as tortuous, broad veins, 
which gradually fine out, or which sometimes gradually 
mingle in the mass : and both these irregular veins and 
masses, and also the dyke-like veins, always contain em- 
bedded in their substance grains, or fine veins, or sometimes 
large pieces of magnetic iron ore. 

I think from what has bee 1 stated, there is pretty good 
ground for considering all these as veins of segregation, or 
at least as veins cotemporary with the mass. 

Lenticular-shaped veins of quartz, two feet in length, and 
an inch or two in width, are also common, and the dis- 
ruption of veins which cross these diagonally, may be some- 
times also seen. 

In some places l have observed narrow tortuous quartz 
veins, which run many yards through the mass ; hut disrupt- 
ed in the manner represented in the sketch, 1 the ends finish- 
ing in fine stripes, and sometimes are even connected 
by a fine thread, as if they were portions of a single vein, 
separated and altered and compressed by some peculiar 
movement in the parts of the mass. 

On looking over Dr. House's accurate description of the 
lodes which contain the minerals of Cornwall, t Primary 
Cieology, chapter ix.) it will he seen, that these veins and 
embedded irregular masses anslvcr nearly exactly to the 
description of the lodes, except in being on a much smaller 
scale. 


Sketch not received. - F.i». 
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Basalt Veins. 

Veins and dykes of basalt, and also masses of basalt dif- 
fused into the mass, occur in the granite of this district, 
and in other localities in south India. This phenomena is a 
point of some consequence in Petrology. Basalt dykes in 
granite appear to be very uncommon in Europe, indeed it 
may be doubted if they have ever been seen. For although 
mentioned by Thomson, Mineralogy vol. ii. p. 222, yet 
Bakewell and Phillips (Encyclopedia Metropolitana, Geology, 
page 7 52,) contradict him, both calling the rock gneiss ; and 
on collating the remarks of Phillips and Bakewell, it will be 
seen that they contradict each other; the one asserting that 
the gneiss is changed to hornstonc, the other that the basalt 
is m> changed. 

The rocks to which the term basalt has been applied by 
different writers are so various, that I must enter on the 
subject by dciiniug my own application of the term, which 
may be very well inserted here, as basalt in south India is 
found in granite masses principally. 

McCulloch* proposes to confine the use of the term to 
a minute aggregation of hornblende ; but if this is done, I 
shall be left without a name for the rock in question. 

Black granite (hornblende rock) is an aggregation of 
hornblende and cpiartz or felspar, with the hornblende in 
such large proportion as to give to the i*ock a black colour, 
and to render the grains of quartz and felspar invisible, un- 
less examined closely. 

When the structure is so minute as to be almost invisible 
without a lens, and when its fracture is semi-conchoidal, it 
will he best termed basaltic hornblende. 

A minute aggregation of hornblende alone, which shews 
no glistering grains of quartz or felspar, will he best termed 


* Geology, vol. ji. page 10.'?, 
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“ granular hornblende,” and where the grains are so large 
as to deserve the name, and render visible the form of the 
crystals, it may be termed “ crystalline hornblende.” The 
above descriptions arc not, I think, likely to be misunder- 
stood, and their use is not at variance with the application 
by other writers. 

Basalt, the rock in question, may be defined thus : — 

Colour black or greyish* black ; fracture irregular or semi- 
conchoidal and smooth ; structure compact, homogeneous 
and massive, and the lens shewing no apparent aggregation; 
streak none ; hardness, does not yield at all to the knife ; 
very tough, resisting a very heavy hammer, and flying into 
sharp fragments, to the great danger of the knuckles and 
shins; melts easily into a clear black glass, by which it is 
distinguished from Lydian stone or bassanite or flinty slate, 
which occurs also in this district, blit is quite infusible. 

It is found in granite as long veins, sometimes many yards 
in length and only an inch in width, which run through the 
mass with a fortuous course, sometimes interrupted, as 
above mentioned, in quartz veins, the ends joining as if dis- 
rupted, and drawn out. by some, motion in the parts of the 
mass, and the ends occasionally are seen merely slipped 
cm erne side, with a very line thread joining them. Some- 
times it is seen embedded in the body of a mass of granite, 
enclosing an entangled breccia of granite, the body of the 
basalt being diffused into the granite by line, irregular and 
tortuous veins. In this manner it also occurs in gneiss ; some- 
times it is seen as very fine and thin short veins, which fine 
out at each extremity ; insulated in the body of the granite and 
in the same way in gneiss, crossing and sometimes coinciding 
with the lamination. • 

The above may he observed in tlic granite hills three 
miles S. E. of Salem, and in a small range of hills two miles 
from Royacottah, on the right and left of the road to 
Kistnaghcrry. Dr. Benza has described Tbasalt dykes in 
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the Koondahs ; but the only dykes I have seen are at Deon- 
hully and at Boredurraputty, two miles south of Coorrumba- 
putty, on the road between Kistnaglierry and Oossoor. This 
last locality is well worth the notice of a geologist, as also 
a spot two miles east, further up the little river, where the 
long veins may be seen. 

These basalt veins and dykes have been considered by 
most observers in India as having been irrupted into the 
mass of the granite ; but in this I cannot agree with them. 
Lieutenant Newbold, (Madras Journal, vol. xi. page 131,) has 
generally correctly described the dykes at Deonhully, but 
has omitted some particulars, and some of his remarks are 
contrary to my observations, and his inferences are alto- 
gether so. 

In the first place in every case of these dykes no evidences 
of disruption or violent action has ever been observed, beyond 
the presence of the dyke itself. Secondly, in every instance 
there is undeniable proof of the granite having been in as 
soft a state as the basalt, for the most minute fissures are 
filled up without the slightest vacuity, and the adherence 
between the basalt and granite is complete: also the veins 
fine out, and are separated by fine threads, and at Deon- 
hully, in Lieutenant Newbold’s own words, “short, parallel 
veins are observed at a little distance from, but having no 
connection with the main stream” — these fine out at each 
end, or are lenticular, and one of them ends abruptly ; also 
lenticular veins run across the lamination of gneiss. Third- 
ly, the veins in granite shew undeniable evidence of the stone 
not having been split while solid, for the veins are branched 
and separated, fining out as they run on; now, converging 
diminishing fissures may bfc produced in a solid stone, but 
I contend that it is impossible to produce in a solid mass 
diverging diminishing fissures. Fourthly, the structure of 
the granite is in no way ever altered in the slightest de- 
gree in the vicinity of the basalt, nor is there any change 
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in the basalt. Fifthly, there is evidence that the basalt was 
not in motion; because in the dyke at Deonliully, granite 
veins parallel to the sides may be seen in the basalt in the 
same way exactly as the basalt is in the granite; and in 
the dyke at Boredurraputty a fine point of granite, about 
twelve inches long, may be seen projecting into the dyke of 
basalt, and as in no case are these dykes ever connected with 
any mass of basalt, and as the proportion of their mass docs 
not exceed that of a million to one, as compared with the 
granite, and as therefore no heat which they would have 
afforded could have softened the granite, I therefore think 
there is strong evidence of these dykes being but large 
veins, cotemporaneous with the granite itself. 

At Nainkull, however, in the base of the rock, there may 
be seen a dyke of basaltic hornblende, about two feet in width 
and many yards in length, which shews strong evidence of 
having been run into the fissure in the solid granite, the edges 
answering all along, and a piece of the granite separated in 
the division, and now lying across the fissure, may be seen 
exactly to answer to a contiguous cavity in the side. 

In the Boredurraputty dyke it is a curious fact, that the 
dyke, which is about nineteen feet wide and runs exactly 
north and south, may be traced on the surface of three 
miles to where it is embedded among the schistous rocks 
in the plain, and it is there changed into hornblende rock, 
(black granite,) in globular masses. 

This might seem to prove the similarity between black 
granite and basalt, as is generally believed; but as the 
granite which is liornblendic is not at all altered in structure 
in the vicinity of the basalt, the hornblende preserving its 
crystalline form and characteristic appearance, it is plain that 
the basalt and hornblende cannot differ from each other 
merely in the manner and rapidity of cooling, as is sometimes 
supposed by Mineralogists, because both in, this case must 
have cooled at the same time. 


A 
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Chemical analysis of both minerals which 1 have made, 
also shew a considerable difference between them; but 1 
have not yet had time to make an analysis sufficiently cor- 
rect for publication. 

Graduation. 

In the huge granite masses of this district, granite may be 
seen graduating into all the varieties of hornblende rock, 
hornblende slate, gneiss, friable gneiss, sometimes micace- 
ous granite; but these changes are most distinctly visible 
about the junction between granite ranges and the schistous 
series. 

Specimens can be procured shewing a most perfect gra- 
duation between the granite and hornblende rock, (black 
granite,)* and as this rock is found in the midst of granite 
formations, exhibiting all the characteristics of granite, it 
cannot be well doubted that black granite is but a mode 
of hornblendic granite, and that the term trap, sometimes ap- 
plied to it, is improper, if by it is meant a rock intruded 
posterior to the granite. 

I have abo\e remarked, that the granite graduates into 
gneiss, and as portions of gneiss retaining their fissile 
cleat age are found embedded in the granite, it is plain that 
the change from gneiss into granite cannot have been pro- 
duced by the action of heat, as seems to be the opinion of 
some writers. 

l)r. lienza (Madras Journal, vol. iv. page 285) has re- 
marked, that granite does not graduate into basalt, in which, 
as far as rny observation goes, he is certainly quite correct ; 
no direct graduation between granite and basalt ever taking 
place. 

* Tlie graduation here alluded to, may be called a “ Mmcralogical 
graduation/' A “ Geological graduation” may have place in the gra- 
dual change between two masses or formations on a line which joins 
the two; such however I have never seen anywhere, nor do I recollect 
a perfect description of such a change. 
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Basalt graduates into basaltic hornblende, and granite into 
hornblende rock, but beyond that the series is imperfect, and 
I have never seen, nor have been able to trace in any series 
of specimens from black granite or from greenstone or 
syenite, any graduation towards basaltic hornblende as might 
he expected, if basalt and hornblende are different minerals. 

• 

Application of the Name. 

Although it is my intention in this paper to coniine 
myself as much as possible to description, without wasting 
time in entering upon endless considerations of imperfect 
theoretical distinctions, yet it is necessary to offer a few 
remarks regarding the propriety of the application of the 
term granite to the formation in question. From its gradu- 
ating into gneiss some (Geologists would consider it as 
granitic gneiss, from its graduating in trap, by some it will 
be called syenite, and not one of the true primary granitic 
formations. 

Independent altogether of what its true geological position 
or origin may be, I consider it best, as Dr. Boase has done, 
to consider the term granite as a proper designation of any 
ternary compound of quartz, felspar, and mica, hornblende 
schorl, or chlorite, united together in a confused crystalli- 
zation, mutually penetrating and interfering with each other, 
without considering whether it is striped or veined, or has 
any other peculiarities in its mode oi aggregation, as long 
as its granitic character is preserved. Almost every person 
has an idea of what is like and what is not like granite, and 
I do not think it necessary, therefore, to attempt to define 
any further, except to confine tjie application to within a 
certain proportion between the ingredients, which is easiest 
done by colour. Granite at a. distance has a bluish grey 
colour ; closely examined it is a regular mass of shining 
particles, with some black specks in greater or less quantity 
disseminated through the mass* As the quantity of these 
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black specks of hornblende increase, the rock takes a 
speckled appearance, the quantity of the black nearly equa- 
lizing the quantity of the other true ingredients, it is then 
a syenite;* and when the hornblende is in still greater 
quantity, so as to give a black or very dark grey appearance, 
it becomes hornblende rock, the common black granite of 
India, of which all the Hindoo idols are made. 

The difficulty of a definition of granite is very great, and 
while writers on geology have failed, it is not to be expected 
that I should be able to supply the deficiency ; and the 
best way both to save time and further attempts of explana- 
tion, is to refer to published descriptions. The granite of 
Cornwall, as described by Dr. Boase, appears to be more 
felspathic than that of this district, containing much earthy 
felspar or eurite, and it resembles therefore in some measure 
the Pallicondali granite. I have been unable to identify 
any granite in Dr. McCulloch’s works ; but by his definition 
of syenite, (Western Isles, vol. i. page 371,) and the points 
in which it resembles granite, it would seem that no such 
granite, forming hills or extensive formations, occurs in 
this district; but that such a rock as he seems to allude 
to occurs frequently in beds and insulated masses among 
the schistous series, and is a loosely aggregated collection of 
grains of different minerals, without any of that mutual 
penetration or interference which appears to give the cha- 
racteristic solidity to granite. 

I shall therefore, with Dr. Christie and most other writers 
on India, consider the rock as a true granite, and reserve the 
term gneiss as applicable to any lamillar or schistous va- 
riety, f or to what McCulloch would term granitic gneiss; 

* The aggregation or structure becoming at the same time no longer 
confused, but distinct and separate. 

t As Bakcwell has done, (Geology, p. 93,) where he distinctly defines 
gneiss .as a “ schistose granite,” independent of the arrangement of its 
component parts. 
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while the rock in which the mica is in considerable propor- 
tion, and in which the mica is arranged conformably to the 
lamination, I shall term “friable gneiss,” following Dr. Benza, 
who has so applied that term, in consequence of every In- 
dian variety of such rock being always so finely lamillar as 
to be fissile and soft. I have here anticipated further and 
more complete explanations for the sake of preventing any 
misunderstanding from a neglect, (but too common in writers,) 
in not defining their terms, which is often productive of seri- 
ous inconvenience; as for instance, where we are informed by 
Dr. Graham, that the common rock of Ceylon is “gneiss,” 
while we have reason to believe, that any extensive form- 
ations of gneiss is as rare in Ceylon as in the Peninsula of 
India. 

Outlying Moulders of Granite . 

Hounded blocks of granites may frequently be observed far 
detached from any range, and embedded among the schist- 
ous series of the formations of the plains, or even embedded 
in red ferruginous soil. By many geologists these would be 
considered as travelled boulder^; but although I have seen 
many of them perfectly insulated among the matrix which 
embeds them, yet they may in many cases be seen to be 
in situ, by their being intersected by veins of white quartz, 
which run completely through the blocks, and to some dis- 
tance (for a yard or more) into the matrix. In the block 
these veins arc solid; but in the earthy matrix, they are 
cracked into small portions with regular answering angles, 
as has been several times before remarked. This interest- 
ing fact, Mr. F. Burr, (a well known geologist at Madras,) 
has informed me that lie lias also observed in the road be- 
tween Cannanore and Bangalore; but whether he draws 
from it the same inference as myself, I am not aware. 
Wherever gneiss occurs as a formation near granite ranges, 
large flattened spheroids of granite, sometimes three yards 
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wide and three feet thick, may very frequently be seen em- 
bedded among the lamination of the gneiss, conformably 
with the strata. The composition of these blocks is hornblen- 
dic, while the gneiss contains both hornblende and mica, 
and no graduation or change is apparent between the two ; at 
first sight therefore the blocks appear like eratic boulders, 
embedded in the sedimentary rock ; but as on the Jowandy 
hills, S. W. of Vellore, I have seen these blocks surround- 
ed by concentric layers of gneiss, answering exactly to the 
shape of the stone, and because in other parts a graduation 
may be traced between the same gneiss and the larger mass- 
es of granite, 1 am inclined to consider them parts of the 
original structure of the rock, although I have not observed 
any satisfactory proofs of their being so. 

Dr. I3oase* appears to allude to similar embedded blocks 
in Norway and Svvceden, in consequence of which, the gra- 
nites of these countries have been called “granitic gneiss,'* 
while by some it is insisted that they are true granite. 

Dr. INTClellandt appears to describe similar masses of 
granite embedded in gneiss in Kcmaon, at Chourapany, and 
refers their denudation to the action of the air on the saline 
constituents of the gneiss. 

I have not had an opportunity of proving that any portion 
of the granite formation of this district does contain a 
superabundance of saline matters; but conceive it not im- 
probable that the whole of the salts, which are plentiful 
in the plain of the Barramahal, may be derived from the 
granite ranges. 

Differs from Granite of Europe. 

It will be seen that the granite of India differs very mate- 
rially in many essential points from the granite of Kurope. 
In the first place, it forms a vast and continuous bed at a 

<r 

* Primary Geology, page .'13. f Geology of Kemaon, page 17. 
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'.mall distance below the surface of an extensive peninsula. 
In the second, it never shews any evidence of having been 
irrupted, intruded, nor forced by mechanical action in 
among prior existing rocks. Thirdly, it is very durable and 
persistent, the solid masses never shewing the slightest 
sign of decay, nor action by the weather ; the oldest known 
structures retaining their angles and inscription as perfect as 
at the time of construction, and the tors and crags on the 
summits of mountains exhibit sharp corners, and surfaces, 
which appear to have defied the action of time for countless 
ages, while, according to McCulloch, (Western Isles, vol. i. p. 
£17) it is remarked that “ granite is a rock not often remark- 
able for bearing the effects of time and weather.” Fourthly, 
and in the last and most important point, it never forms 
\eins into the adjacent rocks, nor does it even shew any 
sign^ whatever of exerting metamorphic action upon adja- 
cent rocks. 

This last point is of considerable importance, as upon it 
rests principally the evidence of the intrusion of granite in 
a state of fusion ; and although we arc not as yet sufficiently 
well acquainted with the characteristics of Indian granite to 
attempt to disprove the Kuropean theories, yet it is to be 
hoped that observers will in future bear in mind, that it is 
not necessary for the advancement of our knowledge of the 
works of nature, to assume that the prevailing theories of 
the origin of the primary rocks have been deduced by 
correct inference, and that they will in future give more at- 
tention to the exact description of facts, and devote less 
time and ingenuity in accommodating the results of observa- 
tion to preconceived theories, which every one who has 
learnt the true spirit of philosophy, will at once acknowledge 
may be all wrong. 

I have not myself had opportunities of observing the 
conjunction of the granite of the south of India with the 
perfect series of schists which are found as we advance 
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northward ; but I do not find mention made by any writers 
of granite veins in these formations, but still it appears to 
me that the points of difference are so considerable as to 
permit ground for the supposition that the granite of India 
may be the true granite, and should be assumed as the type 
or normal of that formation ; while the granite which occurs 
in Great Britain, cand such as we have the best description of, 
may not be itself the lowest and basic formation, (as indeed 
is known by volcanoes being ejected from beneath it,) and 
that the phenomena of its intruded veins and metamorphic 
action, may have been caused by the fusing power of some 
other formations on which it rests ;* of which also evidence 
may be derived from the fact of slate veins being intruded 
into granite, as well as the veins of granite into the slate, 
vide Boase and other authors. 

Dr. McCulloch (Geology, vol. i. p. 101) remarks upon the 
desquamation of the Scottish granite, and that of Africa ; a 
fact which is corroborated by another writer (Phillips) I think, 
who observed it in the balusters of a bridge. In Indian 
granite, however, this phenomenon is quite unknown, nor 
does it occur in any other rock ; for it will be shewn elsewhere, 
that what lias been supposed by some to be the desquamation 
of spheroids of trap, is an original structure in the rock. 

Derivation origin. 

As the syenite and porphyritic syenite, and other rocks 
found embedded in granite occur, forming a large proportion 
of the schistose series, and as quartz rock and pegmatite, 
and in short all the minerals and rocks necessary for the 
formation of granite are there found in beds, it is plain that 
to disintegrate the components of the granite, and re-arrange 
them in beds to form the schistose series, would be a some- 
what too improbable theory. It seems most probable, there- 

* Or it may be ip fact only a variety of a trap rock, and such appears 
to be the opinion of Phillips, Encyclopedia Mctropolitana. 
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fore, that the granite rocks have been formed by the fusion 
and consolidation of the schistose beds ; but it will be quite 
unnecessary to follow out the theory any further, as the 
subject has been already sufficiently dilated upon by much 
abler and better informed writers. 

The basalt veins and dykes in granite will also serve 
to corroborate this theory, for they also occur in the schis- 
tose series, most commonly in the shape of wall-sided dykes. 


On Solar Radiation . By Captain J. Camprklu, Assistant 
Surveyor General . 

Solar radiation, or the heating power of the sun’s rays, 
is a subject on which very little is still known, and which 
ought to receive more attention in India, where we have a 
considerable range of latitude, a generally clear sky, and 
opportunities for observation hardly equalled in any part 
of the world. 

As I have not opportunities of regularly seeing the peri- 
odical scientific publications, anc> the latest standard work I 
have to refer to is of ISoo only, I shall therefore not at- 
tempt to give an account of the present state of our know- 
ledge on this subject, but confine myself to pointing out 
the advantage of collecting experiments, and the mode 
of making them; for which purpose it will be necessary 
to commence with a sketch of the subject, for the sake of 
explanation. 

In 18i23, Daniel, in his Meteorological Essays, pointed out 
the difference of the heating powers of the sun’s rays in 
different latitudes, as shewn by exposing to their full action 
a mercurial thermometer with the ball blackened. lie 
compares the results obtained by Captain Sabine, himself, 
and Captain Scoresby in the Arctic regions, § and shews that 
the utmost power of the sun’s rays in different latitudes, only 
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raised the blackened thermometer above one in the shade 
as follows : — 

At Rio Janeiro, Lat. 12 3 47° 'k 

London, Lat. 09° 09° Nof Farhonheit. 

Arctic Regions, fiat. 90 7 ) 

From this he drew the following conclusion: “That the 
force of solar radiation increases from the Equator to the 
Poles.” For this inference, which lie had supported by many 
experiments, Daniel has been severely censured by some 
of the continental physicians, and accused of advancing his 
remarks with confidence and presumption. 

The inference from Scoresby’s observations does not ap- 
pear to have been warranted, from the last observations 
made with proper instruments by Franklin, Hack, and 
Richardson in the Arctic circle, who have shewn that the 
maximum radiating power is not more than It is possi- 

ble some contingent circumstances, such as evaporation or 
proximity to a surface of snow may have affected these 
results ; but, however, that may be true or not, yet Scoresby’s 
observation stands as an incontestable fact. lie remarks that 
when in the Arctic regions, he saw the pitch melted out 
of the seams of a ship by the heating power of the sun’s 
rays impinging on the black exterior, when on the opposite 
side, in the shade, the temperature was 20° of Farhenhcit. 
As Daniel found pitch to melt imperfectly at 100°, he there- 
fore estimated the solar radiation at about 90°. When it is 
remembered that in India the utmost power of the sun’s rays 
can hardly melt the pitch off a gun or a tarpaulin, and 
only slightly off the new tarred rigging of a ship, even when 
the temperature of the air is 90 , there is strong evidence 
for supposing that the sun has a greater heating power near 
the Poles than near the Equator. 

The correctness of Captain Sabine’s experiments has been 
questioned, because he laid the blackened thermometer ex- 
posed to the sun’s rays on some dry plants, raised only a few 
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inches above the surface of the earth ; and because it has 
been proved by experiment by Mr. Foggo, (No. 27, Edin- 
burgh Phil. Journal,) that a thermometer so laid upon a grass 
plat, shewed only 11J)°, while another not in contact with the 
earth, rose to 150°. 

This objection is not however a valid one, for it must be 
remembered, that in England the soil is always wet and 
damp, and the evaporation of moisture from its surface 
would alone be sufficient to account for the depression of 
temperature. 

In the ease of Captain Sabine’s experiments, it is probable 
the soil was perfectly dry, not having perhaps for six months 
been moistened with a shower, and it is well known in the 
tropics that the soil is always hotter than the air, and there- 
fore that the experiments, if erroneous at all, must have shewn 
a result on excess of the true power of solar radiation. 

Mr. Daniel’s experiments shew a maximum result of 
(>.>° for solar radiation, the blackened thermometer beiim at 

O 

140°, while in the shade the temperature was only 75°. Mr. 
loggos experiments instead of disproving Daniel's theory, 
serve very satisfactorily to confirm it; for he sa\s that the 
blackened thermometer rose to lo° in the sun’s rays near 
Edinburgh ; while in India no such high temperature lias 
ever been observed. At Chicacole in October 1820, in very 
dry hot weather, l made some experiments with thermo- 
meters prepared with every care, with black wool, Indian 
ink, black varnish, and the highest result 1 ever obtained 
was 127° in the open air, while the thermometer in the shade 
was 84°, or 48° only for the maximum eftect of the solar 
radiation, in latitude 18° 1 5 # N. at the time of year of 
the observation ; and Dr. Baikie has shewn that on the Niel- 
gharry hills in January, the maximum radiation is 24° only. 

The best instrument now recommended for observations 
on solar radiation is llerschell’s actinomctjr, an instrument 
which I have not had an opportunity ol observing with. 
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But the following extract from the report of the Com- 
mittee of the Royal Society may be useful : — 

“ This instrument consists of a large hollow cylinder of 
glass, soldered at one end to a thermometer-tube, terminated 
at the upper end by a ball drawn out to a point, and broken 
oft’, so as to leave the end open. The other end of the 
cylinder is closed by a silver or silver-plated cap, cemented 
on it, and furnished with a screw, also of silver, passing 
through a collar of waxed leather, which is pressed into 
forcible contact with its thread by a tightening-&crew r of 
large diameter enclosing it, and working into the silver cap, 
and driven home by the aid of a strong steel key or wrench, 
which accompanies the instrument. 

u The cylinder is filled with a deep blue liquid, (ammonio- 
sulphatc of copper,) which ought to have been prepared 
some months beforehand, as it deposits a sediment when 
fresh, however clear or carefully filtered. This sediment, 
if deposited in the interior of the instrument, may be wash- 
ed out with weak muriatic acid, which should itself be 
removed by water before refilling the instrument, and the 
ball at the top being purposely left full of air, and the 
point closed with melted wax, it becomes, in any given posi- 
tion of the screw, a thermometer of great delicacy, capable 
of being read oft* on a divided scale attached. The cylinder 
is enclosed in a chamber blackened on three sides, and on 
the fourth, or face, defended from currents of air by a thick 
glass, removeablc at pleasure. 

“ The action of the screw is to diminish or increase at 
pleasure the capacity of the hollow of the cylinder, and 
thus to drive, if necessary, a portion of the liquid up into 
the ball, which acts as a reservoir; or, if necessary, to draw 
back from the reservoir such a quantity as shall just fill it, 
leaving no bubble of air in the cylinder. 

“ To use the instrument , examine first whether there be 
any air in the cylinder, which is easily seen by holding .it 



On Solar Radiation . 


\W 


level, and tilting it, when the air, if any, will be secnto run 
along it. If there be any, hold it upright in the left hand, 
and the air will ascend to the root of the thcrmometertube. 
Then, alternately screwing and unscrewing the screw with 
the right hand, as the case may require, it will always be 
practicable to drive the air out of the cylinder into the ball, 
and suck down liquid, if^any, from the ball, to supply its 
place, till the air is entirely evacuated from the cylinder, 
and the latter, as well as the whole stem of the thermometer 
tube, is full of the liquid in an unbroken column. Then, 
holding it horizontally, face upwards, slowly and cautiously 
unscrew tlu; screw, till the liquid retreats to the zero of the 
scale. 

“ The upper bulb is drawn out into a fine tube, which is 
slopped with wax. When it is needed to empty, cleanse, 
and refill the instrument, liquid must first be forced up into 
the ball, so as to compress the air in it. On warming the 
end, the wax will be forced out, and the screw being then 
totally unscrewed, and the liquid poured out, the interior 
id' the instrument may be washed with water slightly acidu- 
lated, and the tube, ball, ike, cleansed, in the same way, after 
which the wax must be replaced, and the instrument refilled. 

“ To make an observation with the aciinometer, the ob- 
server must station himself in the sunshine, or in some 
sharply terminated shadow, so that without inconvenience, 
or materially altering his situation, or the exposure of the 
instrument in other respects, lie can hold it at pleasure 
either in full sun or total shadow. If placed in the sun, 
he must provide himself with a screen of pasteboard or tin 
plate, large enough to shade the whole of the lower part or 
chamber of the instrument, which should be placed not less 
than two feet from the instrument, and should be remov- 
able in an instant of time. The best station is a room with 
closed doors, before an open window*, or urjder an opening 
in the roof into which the sun shines freely. Draughts of 
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air should be prevented as much as possible. If the obser- 
vations be made out of doors, shelter from gusts of wind, 
and freedom from all penumbral shadows, as of ropes, 
rigging, branches, &c. should be sought. Generally, the 
more the observer is at his ease, with his watch and writing- 
table beside him, the better, lie should have a watch or 
chronometer beating at least twice in a second, and pro- 
vided with a second hand ; also a pencil and paper ruled, 
according to the form subjoined, for registering the observa- 
tions. Let him then grasp the instrument in liis left hand, 
or if be have a proper stand, (which is preferable on shore or 
in a building/) otherwise firmly support it, as to expose 
its face perpendicularly to the direct rays of the sun, as ex- 
actly as may be. 

“ The liquid as soon as exposed, will mount rapidly in the 
stem. It should be allowed to do so for three or fom 
minutes before the observation begins, taking care, however, 
not to let it mount into the bulb, by a proper use of the 
screw. At the same time the tube should be carefully 
cleared (by the same action) of all small broken portions of 
liquid remaining in it, which should all be drawn down into 
the bulb. When all is ready for obsenation, draw the liquid 
down to zero of its scale gently and steadily; place it on its 
stand, with its screen before it, anti proceed as follows ; — 

et Having previously ascertained how many times (suppose 
y()) the watch beats in five seconds, let the screen be with- 
draw at ten seconds before a complete minute shewn by the 
watch, suppose at 5ih. 14m. 50s. From 50s. to 55, say 0,0,0, 
— at each beat of the watch, looking meanwhile that all 
is right. At 55s. complete, count 0,1,2, up to 20 beats, 
or to the whole miuute, 2h. 1 5m. 0s. keeping the eye not 

* This may consist of two deal boards, eighteen inches long, con- 
nected by a hinge, and kept at any required angle by an iron, pointed 
at each end. The upper should have a little rabbet or moulding fitting 
loosely round the actinomctcr, to prevent its slipping oil*. 
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on the watch, but on the end of the rising column of 
liquid. At the 20th beat read off’, and register the reading 
(12* 0), as in column 6 A, of the annexed form. Then 
wait, watching the column of air above the liquid, to see 
that no bulbs of liquid are in it, or at the opening of the 
tipper bulb (which will cause the movement of the ascending 
column to be performed by starts), till the minute is nearly 
elapsed. At the 50th second begin to watch the liquid 
rising, at 55 s. begin to count 0,1,2, up to 20 beats as before, 
attentively watching the rise of the liquid, and at the 20th 
beat, or complete minute (2h. 10m. 0s.) read off, and instantly 
shade the instrument, or withdraw it just out of the sun and 
penumbra. Then register the reading oft' (43° 3) in column 
6 15, and prepare for the shade observation. All this may 
be done without hurry in 20 seconds, with time also to 
withdraw the screw if the end of the column be incon- 
tinently high in the scale, which is often required. At the 
20th second prepare to observe ; at the 25th begin to count 
beats, 0, 1, 2, 20; and at the 2()tli beat, i. e. at 2h. 16m. 
60s. read off, and enter the reading in column 3 A, as 
the initial shade reading (45\2). Then wait as before 
till nearly a minute lias elapsed, and at 2h. 17m. 20s. again 
prepare. At 17m. 25s. begin to count beats, at 17m. 60s. 
read off, .and enter this terminal shade reading (12°.8) in 
column 6 B, and if needed withdraw the zero. 

“ Again wait 20s, in which interval there is time for the 
entry, &e. At 17m. 50s. remove the screen, or expose the 
instrument in the sun; at 55s. begin to count beats; and 
at the complete minute, 18m. 0s. read off (14°.8,) and so 
on for several alternations, taking care to begin and end 
each series with a sun observation . If the instrument be 
held in the hand, care should be taken not to change 
the inclination of its axis to the horizon between the 
readings, or the compressibility of the liquid by its own 
weight will produce a very appreciable amount of error. 
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l the annexed form, column 1 contains the times, initial 
terminal, of each sun and shade observation ; column 2 
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expresses by an appropriate mark, © and +, the exposure, 
whether in sun or shade; column o contains the readings 
initial and terminal (A. and B). ; column 4 gives the values 
B — A, with its algebraical sign, expressing the rise and fall 
per minute. And here it may be observed, that if by forgetful- 
ness the exact minute be passed, the reading off may be 
made at the next H)s„ ancl in that case the entry in column 
1 must be not the whole amount of B — A, but only 6-7 ths 
of that amount, so as to reduce it to an interval of 60s. 
precisely ; column 5 contains the radiations as derived 
from successive triplets, 0-f 0, -f0+, 0 + 0, &e. by the 
formula presently to be stated ; and in column 6 arc enter- 
ed remarks, such as the state of the sky, wind, &c. as also 
(when taken) the sun’* altitude, barometer, thermometer, and 
other readings, &c. 

“ The formula of reduction is as follows : — Let ©+©,+- 
0, x, &e. represent the numbers in column 4 with their 
signs, in order, as they stand, or the values of then 

will the numbers in column /> be respectively, 

© + ©' 

+ x 

o 

X + X 

— - + 

•) 

0 4 - ©" 

+- - x' 

2 

x' 4 x" 

+ ©", 

2 ‘ 

and soon the algebraic signs being carefully attended to, tlius, 
31.3 + 33.4 

;i4.7. r > + + 2.4 

2 

2.4 + 1.4 

3 c 
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35.30 - + 4- 33.4, &e. 

2 

“ The mean of a series not exceeding three or four tripled 
may be had by the formula 

© 4> ©' 4- ©" + &c. X4X' + 


H. 71, 1 

Where n is the number of sun observations, the time corres- 
ponding being the middle of the middle shade observation. 

t( A complete actinomcter observation cannot consist of less 
than three sun and two shade observations intermediate; 
but the more there are taken the better, and in a very clear 
sunny day it is highly desirable to continue the alternate 
observations for a long time, even from sunrise to sunset, 
so as to deduce, by a graphical projection, the law of diurnal 
increase and diminution of the solar radiation, which will 
thus readily become apparent, provided the perfect clearness 
of the sky continue— an indispensible condition in these ob- 
servations ; the slightest cloud or haze over the sun being at 
once marked by a diminution of resulting radiation. 

“ To detect such haze ot* cirrus, a brown glass applied be- 
fore the eye is useful, ;md by the help of such a glass it may 
here be noticed, that solar halos are very frequently to be 
seen when the glare of light is such as to allow nothing of 
the sort to be perceived by the unguarded eye. 

“ It is, as observed, essential that the instrument be exposed 
a few minutes to the sun, to raise its temperature in some 
slight degree ; if this be not done, owing to some cause, not 
very obvious, the first triplet of observations (sun, shade, 
sun,) will give a radiation perceptibly in defect of the truth, 
as will become distinctly apparent on continuing tlie series. 
But it may be as well for a beginner to commence at once 
reading as soon as the instrument is exposed, anti reject the 
first two triplets, by which lie will see whether lie has all his 
apparatus conveniently arranged, and get settled at his post. 
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“ When a series is long continued in a good sun, the in- 
strument grows very hot, and the use of the liquid in the sun 
observation decreases, while the fall in the shade increases ; 
nay, towards suilset it will fall even in the sun. This phe- 
nomenon (which is at first startling, and seeming to impeach 
the fidelity of the instrument) is, in fact, perfectly in order, 
and produces absolutely irregularity in the resulting march 
of the radiation. Only it is necessary in casting up the result 
(in col. f>) to attend carefully to the algebraic signs of the 
differences in column 4, as in the following example, (which 
as well as that above given, is one of actual occurrence). 
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“ Every series of actinometer observations should be accom- 
panied with notices in the column of remarks, of the state of 
the wind and sky generally, the approach of any cloud (as 
seen in the coloured glass) near to the sun ; the barometer 
and thermometers, dry and wet, should especially be read 
off more than once during the series ; if a long one, and if 
kept up during several hours, hourly. The times should 
be correct to the nearest minute,' at least as serving to cal- 
culate the sun’s altitude ; but if this be taken (to the nearest 
minute or two) with a pocket sextant, or even by a style and 
shadow frequently (at intervals of an hour or less) when the 
sun is rising or setting, it will add much to the immediate in- 
terest of the observations. When the sun is near the horizon, 
its reflection from the sea or any neighbouring water must bo 
prevented from striking on the instrument ; and similarly of 
snow in cold regions, or on great elevations in Alpine countries. 

“ Every actinometer should be provided with a spare glass, 
and all the glasses should be marked with a diamond; and 
it should always be noted at the head of the column of 
remarks which glass is used, as the co-efficient of reduc- 
tion from the parts of the scale (which are arbitrary) to parts 
of the unit of radiation varies with the glass used. 

“ In the case of the actinometcrs sent out with the Expedi- 
tion and to the fixed Observatories, it was not practicable to 
ascertain these co-efficients for each instrument and each 
glass, owing to the total absence of any favourable opportu- 
nity of sunshine. The values of the parts of the respective 
scales of the instruments, as determined approximatively by 
careful measurement of the dimensions, were as follows : — 


Marks of the Actinometers J 
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“ The dimensions of the instruments which are used in 
these reductions are, 

“ 1. The external diameter of the cylinder containing the 
coloured liquid, t. c. its mean diameter, if on measurement 
with fine callipers its two ends be found to differ. 

“ y. The length of that portion of it which receives the 
sunbeam. The product of these two data gives the area of 
the section of the sunbeam effective in raising the tempera- 
ture, and which, though not all equally effective, by reason 
of the cylindrical form of the glass, is yet effective in the 
same ratio in all of them by reason of their general similarity 
of figure. 

“ o. The contents (in water grains) of 100 parts in length 
of the capillary tube used for .the scale. This may best be 
determined by gauging it with mercury before it is soldered 
to the cylinder, and ought always to be so determined by 
the maker; hut when fitted this is impracticable, and the 
measurement of the element in question must be performed 
as follows : — 

lt The instrument being placed horizontally, and allowed to 
attain the precise temperature of the apartment, let the 
liquid he brought to zero by the motion of the screw; after 
which let the screw he turned precisely one revolution, 
or half revolution (as the scale may require) in and note 
the rise of the liquid in parts of the scale. This must he 
done several times, alternately screwing in and out . The 
screw must then be taken out; its thread counted, and the 
weight of water displaced from a narrow vessel exactly 
full, by the immersion of the whole length occupied by 
the thread exactly ascertained by a nice balance; after 
which a very simple calculation will give the value of the 
parts of the scale in water grains required; this process 
was followed in the case of the instruments above men- 
tioned, and if carefully conducted, is susceptible of great 
precision. 
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“ The glasses as well as the cylinders and capillary stems 
of the instruments, if accidentally broken, should have their 
fragments carefully preserved and labelled. 

“ The unit of solar radiation to be adopted in the ultimate 
reduction of the actinometric observations is the actinc, by 
which is understood that intensity of solar radiation which 
at a vertical incidence, and supposing it wholly absorbed, 
would suffice to melt one-millionth part of a metre in thick- 
ness, from the surface of a sheet of ice horizontally exposed 
to its action per minute of mean solar time ; but it will be 
well to reserve the reduction of the radiations as expressed 
in parts of the scale to their values in terms of their unit, 
until the final discussion of the observations. 

“ Meanwhile, no opportunities should be lost of comparing 
together the indications of different actinomctcrs under simi- 
lar and favourable circumstances, so as to establish a corres- 
pondence of scales, which in case of accident happening to 
one of the instruments, will preserve its registered observa- 
tions from loss. 

“ The comparison of two actinomctcrs may be executed by 
one observer, using alternate!) each of the two instruments, 
thus : — 

Instrument. A. Instrument. B. j A. , &c. 

_ i • 

O ,0 © ' 

i I 1 

x jx jx I 

© ! © © j 

i ! 

beginning and ending with the same, though it would be 
more conveniently done by two observers observing simulta- 
neously at the same place, and each registering his own 
instrument. An hour or two thus devoted to comparison in 
a calm clear day, and under easy circumstances, will in all 
cases be extremely well bestowed. 
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“Neither should each observer neglect to determine for 
himself the heat stopped by each of his glasses. This may 
be done also by alternating triplets of observation made 
with the glass on and oft': thus, — 
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beginning and ending with the glass oft’, and (as in all case*) 
beginning and ending each triplet with a sun observation. 
Tor the purpose now in question, a very calm day must be 
chosen, and a great many triplets must be taken in succes- 
sion. It will be found that a single thickness of the ordinary 
bluish or greenish plate glass slops about 0\‘i0 (=J) of the 
incident calorific rays; a second glass about 016 (or a ma- 
terially less proportion) of those which have escaped the 
action of the first. No two glasses, however, are precisely 
alike in this respect. 

“ V ery interesting observations may be made by two obser- 
vers furnished with well-compared actinometers, the one 
stationed at the summit, the other at the foot of some great 
elevation; especially it’ the stations can be so selected, that 
the observers shall be nearly in the line of the incident sun- 
beam at the time of observation, so as both to lie in the 
atmospheric column traversed by the rays. Many convenient 
stations of this kind might be found in mountainous coun- 
tries ; and by repeating the observation two or three times 
under favourable circumstances, interchanging observers 
and instruments, &c. and accompanying the observations 
with all circumstantial and local elements of precision ; there 
is no doubt that the co-cflicicnt of extinction of solar heat 
in traversing at least the lower strata of our atmosphere 
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might be obtained with much exactness, and thus a highly 
valuable datum secured to science. The observers would, 
of course, agree to make their observations strictly simultane- 
ous, and should, therefore, compare watches before parting. 

“ The actinometer is also well calculated for measuring the 
defalcation of heat during any considerable eclipse of the 
sun, and the Committee would point out this as an object 
worthy of attention, as many eclipses, invisible or insigni- 
ficant in one locality, are great, or even total in others. The 
observations should commence an hour at least before the 
eclipse begins, and be continued an hour beyond its ter- 
mination, and the scries should be uninterrupted, leaving to 
others to watch the phases of the eclipse. The atmosphe- 
ric circumstances should be m'bst carefully noted during the 
whole series.” 

The intention of this instrument is to measure the action 
of the sun’s rays during a given portion of time. After the 
instrument has been exposed for a short time to the sun, 
and it is then shaded for one minute, the temperature of the 
instrument decreases, as is shewn by the descent of the fluid. 
At the end of the minute, if the instrument was still shaded, 
the temperature would still further decrease ; but if the *un’s 
rays are then allowed to act upon it for one minute, flic tem- 
perature again increases ; therefore the whole action of the 
sun’s rays during the minute is not only measured bv the in- 
crease of temperature in that time, but also by the decrease 
of temperature while their action was being arrested, and 
which would have had effect had the instrument been 
shaded. Therefore the action of the sun’s rays is measured 
by the mean cooling during the minute, added to the heat- 
ing power during that time, or by the mean heating power 
added to the measure of the cooling. It is very necessary 
to attend to this explanation of the action of the instrument, 
for I find that sq,me observers have been led into error by 
mistaking the? principle, and among others, a valuable set of 
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observations made by Mr. Dalmalioy at Moulmein, (Madras 
Journal, vol. iv. page 55,) are of doubtful nature. 

In Reid’s Chemistry also, (third edition, page 678,) it is 
erroneously stated, that the “actual influence of the sun’s 
rays is measured for one minute by subtracting the mean 
of two indications in the shade from the amount induced 
on direct exposure to thq sun an error probably caused 
by persons not accustomed to the use of algebraic symbols 
mistaking the application of the signs of the quantities. 

Dr. Reid also is in error in saying, that the instrument 
“ measures the action of the sun’s rays apart from the cool- 
ing influence of surrounding objects;” for it obviously only 
measures the difference between the heating effect of the 
rays, and the cooling effect of radiation from its surface, and 
of the contact of the atmosphere. 

Leslie’s Photometer is another instrument for this pur- 
pose ; but unfortunately, it is so liable to get out of order, as 
to be almost useless in this country ; because, if inverted 
during carriage, the thread of the coloured liquor becomes 
broken. The instrument may, however, be again put in order 
by holding a piece of hot charcoal near one of the balls, 
which will drive all the fluid into the other, and thus re- 
unite it. 

To adjust the zero point to the scale, the charcoal is then 
to be applied to the ball containing the fluid, by which it 
will be driven over into the other ball, and then the bubbles 
of air may be passed on through it one by one, until, when 
the instrument is allowed to cool, the top of the thread of 
fluid will remain near the zero point. During the operation 
bubbles are apt to form, which cause great trouble; but by 
getting them into the top of the ball, they can be broken by 
suddenly bringing the hot piece of charcoal nearly into con- 
tact with the glass, by which a sudden expansion of the 
bubble is produced, which will cause it to burst, while the 
thinness of the glass will prevent its being injured. I fear 
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the method of operation can be hardly made intelligible 
except by shewing the experiment, and I merely allude to it, 
because I have heard it asserted that these instruments are 
useless when once injured. In my own attempts to repair 
those in my possession I foiled for many days ; but half an 
hour was quite sufficient for the operation after the method 
was discovered ; and what I have done, others can of course 
hit upon, if they try to acquire manipulation from the above 
brief hints. 

Thermometers with blackened balls seem to be best for 
use in this count]*}. l)r. Christie has described a very ex- 
cellent form for one; but common thermometers may be 
easily made use of. 

For this purpose, the best six inch scales should he se- 
lected, and the hole round the ball should be enlarged to 
at least one-fifth inch all round. The ball may then he 
covered by applying any glutinous varnish and sticking 
black wool or cotton to it, or, as 1 prefer, by painting the ball 
with black sealing w ax dissolved in spirits of wine. 

It is necessary that the black thermometer should be 
covered with a close glass case to prevent the w ind abstract- 
ing beat from it. This is easiest done by enclosing tin* 
whole thermometer in a thin glass bottle, or in a glass ease. 

The case is made of common window glass, framed 
together with narrow edgings of tin. It is ten inches long, 
three and a half inches broad, nnd three inches high, with a 
door at one end, and was made in the bazar, and cost a 
rupee only. The thermometer is laid in it, supported on a 
cube of wood about an inch each w^ay, and the case is laid 
on a teapoy resting on a book at each end, by which it is 
kept free from contact with the wood. The time I prefer 
for tlie observations is noon, when the sky is cloudless. 

The maximum effect of the sun’s rays cannot be found 
by leaving a thermometer exposed in the above case; for I 
find that tlie air in it becomes gradually heated bv the ra- 
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diation from the scale of the thermometer. 1 therefore have 
found it best to estimate the power of the sun's rays as a 
function of the time, in the manner directed by Sir John 
llerschell for the actinometer. In this manner l have found 
the effect during one minute to vary from 3° of Farhenheit 
to 7°. Hut my experiments have not as yet been satisfactory. 
I find also that sometimes the moisture in the air contained 
in the case is deposited like dew on the inside, which of 
course interferes with the passage of the sun’s rays; perhaps 
this may be neutralized, by leaving the door a little open, 
and the heating of the air in the case may perhaps be pre- 
vented in the same way. 

The only objection to the use of common thermometers is, 
that they are not sufficiently delicate in their indications; 
but perhaps it may be found, that small tubes with halls of 
an inch in diameter, may answer the purpose in the manner 
of air thermometers, the end of the tube being immersed in 
some fluid at the time of observation. 

If the naked thermometer is exposed, it may be conveni- 
ently done by putting the scale into a small pair of spring 
forceps, the forked end of whinh is worked into a conical 
screw, which may be readily fixed into a tree, a post, or any 
piece of wood at hand, so as to keep the thermometer at 
some distance from any thing else. It is known that large 
blackened masses of metal, exposed to the sun’s rays, acquire 
in India a high degree of heat ; but what it may be I have 
newer bad an opportunity of observing. It has been a 
guard room jest to remark, that the gnus on the ramparts of 
Fort St. George w>ere hot enough sometimes to fry a beef- 
steak upon. I do not suppose that the experiment was ever 
put to the test; but 1 remember that they were often much 
too hot to hear the hand upon. The temperature thus 
tested could not however be very high, for the boiling point 
of spirits of wine, or 180° Farhenheit, is a great deal too hot 
to bear the finger in, and the conducting power of metal 
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would make the sensible heat seem much greater than the 
true temperature. 

It is also known, that the soil in some situations between 
the tropics has a very high degree of temperature when ex- 
posed to the full action of the sun’s rays, 180° degrees of 
Farhenhcit I think is recorded by Sir John Herscliel at the 
Cape, in a recent work on horticulture by Lindley, if I re- 
member correctly. When it is considered that in this case 
the cooling contact of the atmosphere can only act upon the 
same extent of surface as is exposed to the action of the 
sun’s rays, it is not improbable that the temperature result- 
ing may be much greater than that of an insulated mass, 
which presents to the cooling contact of the air a surface 
increasing as the cube of its diameter, while the surface ex- 
posed to the action of the sun’s rays increases only as the 
square. 

Perhaps a closed tin cylinder painted black, and filled 
with water, or an iron shell, might answer well for observing 
the effects of solar radiation; but before an unit of com- 
parison can be hit upon, many experiments are required, 
and the research necessary will be almost out of the power 
of a single individual. Our information upon the heating 
and cooling of bodies in the air also is not very extensive ; 
but it would seem that the velocity of cooling is inversely as 
the cube of the diameter, and that it is not affected by the 
nature of the surface, (Encyclopedia Metropolitans, article 
Heat.) 

In this imperfect paper I have purposed principally to call 
the attention of scientific men to the subject, and to notice 
these points on which information is principally required; 
and I shall have much pleasure in co-operating with any 
gentlemen who will give the subject attention, as soon as 
any fixed plan of observation has been agreed upon. 



European Notices of Indian Canines , with further illustra- 
tions of the new genus “ Cuon vel Chrysalis” By B. II. 

Hodgson, Esq. 

Hamilton Smith has lately (1839-40) produced, in the Na- 
turalist’s Library, two volumes upon the Canidae, which, 
like all his prior works, are distinguished by bold and skil- 
ful efforts to reduce the crude insufficient materials at his 
disposal into system, and by the graceful illustrations of 
classical and general scholarship. 

It must be confessed, however, that these volumes are 
upon the whole a failure, signally demonstrative of the im- 
possibility of making a safe and effective use of those des- 
criptions of animals which constituted the Natural History 
of the last age. I purpose on the present occasion to 
notice a few palpable errors of fact in this work, and to 
vindicate my own claim to an earlier and juster definition of 
the Chrystvan group, than that of our author. 

Colonel Smith, then, affirms that the hyama is found ordi- 
narily in the mountains bc)ond the Ganges; that wolves, 
(the race,) are essentially tenants of woody, mountainous 
regions; that a perfectly wild race of pariar dogs exists in 
the SSub-Ilimalayan forests; that jackalls have only six teats; 
and lastly, (for I will go no further at present,) that the true 
wild dogs, of which my Cants prinnevus is the type, have not 
the vulpine odour, or at least, that no author has noticed its 
presence, and that their mamma? are only eight. 

Now the truth upon these several points appears to be, 
that there are no wild pariars whatever in the Himalayas, 
Sub-Himalayas, or Saul forests ; nor, I believe, in any other 
part of India: that the regions first and specially parti- 
cularised, are entirely devoid of the hyaena and of the 
wolf, which animals, so far from being essentially mon- 
licolous foresters, abound chiefly, and almost exclusively, 
in the barest parts of the plains of India, such as the whole 
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of the Doab; that their avoidance of mountain and forest 
is most marked, and ou this side of the Ghogra or Kali river 
is, 1 know, absolute ; that jackalls have, like the dogs pro- 
per and wolves, ten teats or mamma? ; and, lastly, that my type 
of the true wild dogs of India possesses the vulpine odour in 
all its rankness, and has fourteen mamma'. If Colonel Smith 
had consulted more carefully the 18th vol. of the Asiatic 
Transactions, pp. 221—287, where there is a very full account 
of the animal which he elects as the type of his new group, 
he would not only have perceived that the vulpine odour 
had been noticed as characterising it; but he would have 
avoided the important error in his definition of the group of 
assigning to it a number of mamma; more restricted than 
that of the ordinary canines.' We have seen that Colonel 
Smith has erroneously assigned six teats to the Sacalii, or 
jackalls, and eight to the Chrtjsad , or present group. But 
the facts are, that the jackalls, as well as the wolves and 
dogs proper, have ten teats, whilst our type of his Chnjscci 
lias not a less number, but a greater — has, in short, fourteen 
mammte. The restricted maximum number of ten characteris- 
ing all the dogs proper, oV Cannae, and which number is 
reduced in the foxes (of India at least) to six, appears to 
render the material increase of that number in our Cauls 
primawus essentially significant, (Jycaon, and other aberrant 
canines not exceeding the typical number.) And as we also 
find one law of dentition likewise prevailing throughout the 
former, and another characterising the latter, we are rea- 
sonably led to regard the latter as a separate type; even 
though we may lie averse to the unnecessary multiplication 
of genera or sub-genera. Accordingly, and influenced by the 
above considerations, I in 1837 raised my Canis prinuevus 
to the rank of a distinct form, giving it the name of Cuon , as 
a convenient appellation, which would serve to point out its 
intimate affinity .with the dogs proper, or genus Canis of au- 
thors. This method of appropriating Greek words is sane- 
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tioned by the highest authority ; and, as my term Cuon has 
the merit of indicating clearly the natural position of this 
new form, I consider it greatly preferable to Mr. Smith’s 
Chrysmis — a vague epithet, and one too, more strictly appli- 
cable to the foxes and others, than to the wild dogs. With 
regard to priority, my name and definition were published 
in 1«S;]N, (in the Ianmrau Transactions,) 11. Smith’s only 
in ISM! MO. IT Smith in defining the group has slurred over 
the essential mark of a peculiar system of dentition : he has 
likewise, (as already noticed,) mis-stated utterly the peculiar 
mammary system. These two, on the contrary, I have, 
since the period adverted to, always regarded, and stated as 
the most essential diagnostics of the group; and no one can 
for a moment doubt their importance as compared with 
colour of the feet, the relative fullness of the brush, and other 
characteristics hy which If. Smith defines it, and which, 
by the wav, arc, quoad the type, inaccurate; for the Cants 
priuKcrus has not dark feet, and lie has a very full brush. I 
have lately procured some more \oung and mature speci- 
mens of the huansu or piimmvus, and 1 find them all 
characterised hy fourteen mamrja\ 1 have lately procured 
some mores specimens of the pariar and jackall ; all which, 
as well as my sporting dogs, 1 find possessed of ten mamma* ; 
whilst the former have as in variably molars as the 

latter have molars V\ Since 1 called attention to this an- 
ti h 

omalous dentition, Col. Sykes has confirmed it in regard to 
the Dukhan species, or Kolsun . Our author implies, rather 
than asserts, that the fact has been determined with re- 
gard to two more species, or scylax and ceylonicus. I 
rely upon it, however, that this able writer has grounds 
for what he would have us believe in reference to the 
teeth of all these four species ; and it therefore remains 
only to ascertain, whether in their mammary system as 
well as their dental , the three others agree with our type, 
or primivvus. 
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If so, that type will be established on a firm basis, (whe- 
ther generic or sub-generic matters not,) although neither 
the soft viscera nor the osseous frame offer any marked pe- 
culiarities ;* the dogs proper, jackalls, and foxes being, like 
the buansus, constructed upon one model in both these 
last respects. I have already noticed that Colonel Smith’s 
wild pariars appear to be apochryplial. The tame ones 
have invariably the second tubercular, which is deficient in 
the cuonian type. Oft his type, I hope, ere long, to procure 
from Sikim or Chota Nagpoor, a second very marked and 
greyhound-like species, the existence of which is confidently 
announced to me by Dr. Campbell and Lieutenant Tickell. 
Recently I have ascertained beyond a doubt, that the typical 
species, or primaevus, is as common in the mountains west 
and cast of Nepal as in Nepal itself; that it breeds in Janu- 
ary and February, and then only per annum; and that it 
produces at least as many as six whelps at one litter : for that 
number I have obtained along with their mother. To rear the 
young is excessively difficult, as my frequent failures of late 
proves ; and I may add, in illustration of the rooted opinion 
of the country respecting the natural antipathy of these wild 
dogs to the larger races of the felime, that my want of suc- 
cess was predicted , because I would obstinately insist on 
keeping leopards in the vicinity of the buansus. 

The accompanying sketches! convey a most lively idea 
of the aspect of our typical species ; the generic character of 
which may perhaps be stated with sufficient fulness thus : — 

Catsin/e. 

Genus Cum , (kvojv.) 

General structure and dentition of Canis; but the molars 
only 1®, the second tubercular behind the carnassicr being 

* See the subjoined memoranda, for which I am indebted to the aid 
of Doctor Campbell* 

] Sketches not received. — En. 
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deficient. Teals as many as fourteen, or more than in anv 
of the proper dogs ; scull by its uniform arcuation along the 
eulmenal line, and by its shorter, stronger jaws, declining 
from canine models towards feline. Parietes amply swollen 
with moderate cristm; or, we may add thereto the follow- 
ing points : — 

Odour and aspect of lacalius, but the ears and tail usual- 
ly larger, the brow and eye bolder, and the muzzle blunter. 
Shoulders and croup level. 

Type — C. primaevus. Asiatic Society’s Transactions, \ol. 
\viii. Specific character — Wild dog with double coat of wool 
and hair, which is more or less feathered on the cheeks and 
hams ; large hairy-solcd feet ; large erect ears, and very 
bushy straight tail, reaching half way from the hough to the 
sole ; deep ru*>ty above, yellowish below and on Insides of 
ears and of limbs and on lips ; chin, bridge of nose, and 
terminal half of tail, blackish. 

Length from snout to rump ol> inches, mean height fit), 
length of head M ; of tail with hair ItL. 

Nupal. March , 18H. 11. II. Ilonr.soN. 


Note on the Skeletons of the lluansu , the Pariah Dog, and 

Jackal/, taken from several specimens of each in Mu. 

Uodoson’s Collection . % Di«. A. Campbell. 

Skull. — The longitudinal and transverse ridges are more 
prominently marked in the dog and jackall than in thebiian.su. 
The cerebral cavity is consequently in the buansu lc*s 
compressed laterally. It is also of greater capacity, especi- 
ally in the occipital region. The muzzle of the buansu is 
shorter than in cither of the others, and the general contour 
of his skull approaches somewhat to the feline cast ; short- 
ness of muzzle explicable if not caused by the absence of a 
second molar behind the great one. The lower jaw is more 
massive in the buansu, and its rami, at their articulation 
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farther asunder than in the dog or jackall. The articulation 
of lower jaw is rather more strictly hinge-like in lman.su 
than in the others ; at least there is a more marked overlap- 
ping of the posterior process forming the joint. The extent 
of lateral motion in lower jaw docs not appear to be less 
in buansu than in dog or jackall : all the canine animals 
seem to have the power of lateral motion in the lower jaw, 
to a limited extent, somewhat more than the cats have. 

In the dog and jackall, the frontal sinuses rise gradually 
(laterally) from the mesial line or depression of the frontal 
hone, until terminating externally in the margin of the orbit. 
In the buansu, however, they are arched laterally from the 
mesial depression, whence the skull derives a good deal of 
the feline character. The * entire superior outline from 
the nostril to the transverse occipital ridge of the buansu’s 
skull is a gentle curve, or small segment of a large circle* ; 
whereas in the dog and jackall this line is nearly straight. 
Although the longitudinal and transverse ridges are less 
strongly marked in buansu than in the dog and jackall, 
there is no comparative diminution in the strength of the 
zygomatic arch, nor in the size of the zygoma, (space between 
arch and parieles of the skull). Conformable to the diminish- 
ed development of the occipital ridges, there is a less 
development of the ala* of the altas, and of the crest of 
second vertebra*, in buansu than in the dog or jackall. If 
the buansu has power of jaw equal to the dog and jackall, 
the lesser strength of the masticatory muscles indicated by 
diminished longitudinal occipital* ridge must be compen- 
sated by the shorter and more massive lower jaw. 

Spinal Column and Extremities . — The skeletons of the* 
dog and jackall are identical in all material respects. The 
vertebrae of the neck, back, and loins are more massive in 
the dog and jackall than in the buansu, and the greater 


* Quaere, longitudinal and transverse, or occipital ridire ? -1». II. FI. 
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development of the lateral processes of the numbers and of 
the spinous processes in the dorsals along with a firmer 
pelvis, would indicate greater strength of trunk in the dog 
and jackall than in the buansu. On the other hand, the 
greater size (and development of ridges) of the bones of 
the extremities (fore and hind denote more power of limb 
in buansu than in the other two). The number of vertebra; 
and ribs in all three the same. Cervicals seven, dorsals 
thirteen, lumbers seven, ribs thirteen. 

hi general conformation the vertebrae are also alike. In 
buaiiMi, the spinous processes of the sixth and seventh 
cervicals are longer than in the other. The following are the 
only appreciable differences on comparing the extremities of 
these three animals : 

The scapula is roundest and broadest in the buansu ; 
rounder and broader in jackall than in dog. The crest 
of the scapula is most largely developed in buansu, and 
least so in the dog. The fore arm (radius and ulna) is 
longer in proportion to the humerus in the dog and jackall 
than in buansu. The carpus and digits united, are longer 
in proportion to the fore-arm Ai buansu than in dog or 
jackall. Thus the humerus and hand are longer in propor- 
tion to the fore-arm in buansu than in the dog and jackall. 

The relative size of the hones of the pelvis offer no 
marked differences in these animals. The femur and tibia 
in all three hear a like proportion to one another. In the 
lmar.su the tarsus and toes united hear a greater propor- 
tion to the length of tibia than in the dog or jackall. If 
these slightly marked differences are accurate, and if they 
affect the physical powers of these animals, in the general 
mode, the buansu is less fleet of foot than the dog or jackall, 
also less powerful in the spine; but a more active digger, 
and more fit to scramble and climb in difficult places. 

\ Campbell. 
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Classified Catalogue of Mammals of Nepal , corrected to end 
of I8l(), /r/>7 printed in 1882. By U. II. IIodoson, Jiao. 

Himana. 

0. Homo. Sapiens. The mass of the population belongs 
to Kalmuc subdivision of the Great 
Mongolian strips, with some admix- 
ture of Indian stock. In the Tarai 
and low valleys of the Hills, are 
some traces of aborigines of south- 
ern race, like the IJliils, Coles, &c. 
These latter are denominated Tha- 
ru, Demvar, Durrc, and Manjhi, 

ADKT 1 MAN A. 

Simiadm. 

I. Scmnopit/iccus. ! Sp. new. Schistaceus, nob. (Nip-i- 
lensis of former Catalogue, set 
remark at end.'* 

2. 8. Macacus i Pi- \ 2 Sp. new. Oinops and Pelop^ (vr)/A«»< j 
t/ir.i-, nob. f ct nob. 

Vl-SPERTILIONIlbE. 

Rhinolphhuc . 

1. 5. Rhhw/phu ». 2 Sp. new. Armigcr ft TVagatus nob 

Pier opium. 

G. 7. Ptimpus. 2 Sp. new. Lencocephalus it Pyri* 
vorus, nob. 

Ve&pcrtiUonina \ 

8 — 11. Vespa tllio. 4 Sp. new. Formosa, Fuligiuosa Mu* 

ricola et Labiata, nob. 

Im;r/e vet. Carnivora. 

Felidm — Genus Felis. 

12 — 1G. Fells . 6 Sp. Subgenera ? Tigris, Pardu.s, 

Leopardus et Nipalensis aunt. Vi- 
verriceps et Murmensis, nob. 

I Sp. new. Erythrotus, nob. 


17. Lynchns. 
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Canida — Genus Canis. 

1 8. 19. Cauls . Subgenera two varieties of the Mas- 

tiff and two of Terrier of Tibet. 

20.21. Vulpes . 2 Sp. Indicus nob. ct Montanus Pear- 

son. 

Sacal ins Smith 1 J ac kall, 1 Sp. Indicus, nob. 

Oxygons , nob . J 51 * 

28. (! non , woi. General structure of Canis, but mo- 
lars only, odour and aspect 
of the last, head blunter. Tail and 
ears larger. Teats 12 to 14. Vena- 
lory, gregarious, does not burrow. 

I Sp. Cuon PrinicEvus, nob. type 
Cam's Priimrvus of Bengal, Asi- 
atic Society's Transactions, (subse- 
quently named (the type) Chrysams 
by Smith.) 

iNI ustemd/e. 

Vivcrrhuc, 

21. 25. Ilerpestes . 2 S^>. nt»\v. Griscus auct. ct Auro- 

punctala, nob. 

Mi, 27. Virerra auct. * Si/e large, robust habit, never climbs, 

thumb not remote. Nails obtuse, 
2 Sp. new. IWelanurus et Civcttoi- 
des, nob, 

28, 29, t irrrricu/a nob. Size small, scansorial. Ilabit vermi- 
form, nails more or less raptorial, 
and thumb remote. Pouch as in 
Viverra, 2 Sp. Iiulica et Rasse 
auct. (Leads through Prionodon to 
Pclis.) 

80. Prionodon . 1 Sp. new. Pardicolar, nobis. 

* These are iliiTercnfi.il characters merely. 
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31 — 33. Paradoxurus. 3 Sp. new. Ilirsutus, Nipalensis ct 

Lanigcr, nob. 

3 k Ailurus. 1 Sp. Fulgens, auct. the VVah. 

Mustelines . 

35 — 37, Mustela . 3 Sp. M. Erminca auct. and two new. 

Hemachalanus el Anri venter vel 
Cuthia, nob. 

38. Maries . 1 Sp. Flavigula auct. 

39 — 12. Lutra . 4* Sp. new. Tarayensis, Munticola, 

Indigilata, Aurobrunnea, nob. 

13. Gm/o. 1 Sp. new. Nipalensis, nob. 

Mesobema(ofim ^ 1 Sp. M. Cancrivora nob. type: the 

Urea) nob. J Gulo Urva of Asiatic Journal nob. 

Teeth as in Herpestes, blit blunter, 
structure and aspect precisely me- 
diate between Herpestes and Gulo; 
on either side the anus a large, hol- 
low, smooth-lined gland, secreting 
an aqueous fetid humour, which the 
animal ejects posteally with force. 
No t subsidiary glands, nor any unc- 
tuous fragrant secretion. Teals 
six, remote and ventral. Orbits 
incomplete ; parictcs of the skull 
tumid, with small eristic. 

N. U. — Or ay’s Hehctis is alleged to he 
identical with our Mcsobema, but tlio 
dental formula assigns 5-G molars to 
Ilclictis. which is, in fact, a Gulo. 

The change of name in our genus is conse- 
quent on a general disuse oflocal generic 
terms, 

Ur since, 

44. Ursitaxus , nob. Molars 4-4, of ursine 4-4, flatness al- 
most on the crowns, but the last 
above transverse, and less than the 
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carnassial tooth. Aspect and size of 
taxus. No ears, coarse scant hair, 
anal glands as in Mydaus, genital 
organ bony and annulated spirally. 
Typically plantigrade and fossorial, 
carnivorous. Teats four in a trans- 
verse parallelogram. 

1 Sp. fnauritus nob. Indian Badger, 
of Pennant and Ilardwicke type. 

N. B. — This form is erroneously sought to 
be identified with Ratetus Melhvorus. 

1.5. 1f>. Ursns. 2 Sp. Tibctanus et Isabellinus auct. 

47. P roe hit its. 1 Sp. Labiatus auct. 

Sore el (he. 

IS. 1J). Snre.v. 2 Sp. Indicus auct. ct Pygmacus nob. 

ungulaLa. 

Pachifdermcs . 

">(). Efephas. I Sp. Indicus auct. two varieties, 

lsodact)lus et lletcrodaetylus nob. 
.51. Rhinoceros. 1 Sp. Indicus auct. 

Anapf of /teres. 

.5.2. Salt. Wild Hog. 2 Sp. varieties, Aipomus et lsonotus 
nob. 

.5.». Munis. 1 Sp. new. Auritus, nob. 

lll'MIN VTM 1 ES. 

Bovin.e. 

Genus Bos. 

5 \. Bos. 1 Sp. Subgenera ? Nipale.se, tame va- 

rieties of. 

.5,5. Bibos , nob. Head exceedingly large. Cranium 
bovine in its general character, but 
much more massive and depressed, 
its* breadth between the orbits 
ecpial to the height, and half of the 
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length : frontals large in all their 
proportions, apparently concave, 
being surmounted by a huge semi- 
cylindric crest, rising above the 
bases of the horns. Postcal plane 
of the skull vertical, equal to the 
frontal plane, and divided central- 
ly by the temporal foesstr. Orbits 
more salient, and rami of the lower 
jaw more pointed to the front and 
straighter, with less elevated con- 
dyles, than in the Bos or in Buba- 
lus; thirteen pairs of ribs, spinous 
processes of the whole dorsal ver- 
tebrae extremely developed with 
sudden fall at the croup. Dewlap 
evanescent. Horns short, very 
thick, remote, depressed, siibtrigo- 
nal, and situated below the frontal 
crest. Gestation of females thir- 
teen months. 

1 Sp. new and type. Bibos Cavifrons 
nob. Gouri Gau of Hindoos, lla- 
bital Saul forest. 

Specific characlcr . 

Large wild Indian Bibos with fine 
short limbs, short tail not reaching 
to the houghs ; broad, fan-shaped, 
horizontal ears, smooth glossy hair 
of a brown, red, or black colour, 
paled upon the forehead and limbs ; 
tufted knees and brows, and 
spreading green horns with round 
incurved black tips, and with soft 
rugous bases furnished posfeally 
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with a fragrant secretion. Ten feet 
long from snout to rump, and five 
and a half to six feet high at the 
shoulder : head (to the crown of 
forehead) twenty-four inches, and 
tail thirty-three inches. Female 
i;ather smaller, hut preserving all 
the characters of the male. 

N. 15. — To all appearance two other species 
o]’ Ihbos may be found in the Fossil Eras 
of Europe, and in Aristotle’s wild ihill of 
Persia with depressed horns. These 1 
would call, respectively, Thshos Classicus, 
and Ihljos Aristotelis. 

kj. Forehead large convex. Fourteen pairs 

of ribs, dorsal crest confined to the 
withers. Shaggy coat. I Sp. Foe- 
,,lu igus auct. tame and wild sam- 
ples. 

N. K— These (Inferential characters are our 
own. submitted to the discretion of the 
Skllfllb * 

.»(>. Jlnha/u s, i Sp. Arna auct. t\vo \arieties, nob. 

Maerocerus el Speirocerus, nob. 
InlclophUe. 

AS. Antcfopa. { l Sp. Cervicapra auct. et Bennett ii 

auct l Bliaratcnsis, nob : \ulgo, the 
Cliouka, or Ravine Doer. 

r»!), Vantholops nob . Molars 5 Incisors erect, strong 
and rectilinearly ranged. Horns 
with a clear sinus in the cores, 
long, slender, erect, suhlyrate, in- 
serted between the orbits, com- 
pressed, nodose, and approximated 
at their bases. lairge inguinal 

No suborbital sinus. 
> v 


purses. 
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Nose ovine, bluff, and hairy. 
Large intermaxillary pouches or 
subsidiary nostrils, knees simple. 
Kars pointed, short. Tail short, 
full. 1 [oofs low, broad and padded. 
Si/e, habits, and general aspect of 
Antilopa et Gazella. 

Female, hornless, with lesser ingui- 
nal purses, and two teats. 

i Sp. new and type, Antelope Ilndg- 
sonii of Abel, the Chiru of Tibet. 
(JO. Teh' (terras. I Sp, Chikara nccnon, Quadrieorni:- 

auct. Chousingha of Hindoos. 
f> 1 ?. Ncmorh(C(lus\\l Sp. Choral (llardwickii) et Pro- 
vel Kcmas.j clivus vel Thar, nob. 

(id. Capra. Two varieties of the Shawl Goat, 

(it. I lemUr a gus nob. General structure, odour, and horns 
of Capra, but having a small moist 
muzzle, and i teats in the females. 

1 Sp. and type. Capra Quadrimain- 
mis \(d Jharal, nob. 

N', B.--Mr. Ogilvy lias unwisely confound 
eel this type llli his Kemas, the charm- 
tors of which group were, hy the bye, first 
<orreetly stated by mjself; as were those 
of Ilcmitragus. Mr. Ogilvy lays extreme 
stress on the interdigital pores of the An 
tilopidie. 15ut I find them in the tame 
Sheep and <3oats, and they are larger in 
Tragi ne than in Cervine forms among the 
Antcl op idle ; lor example, in the Thar 
than in the Chiru. 1 therefore question 
their importance, and omit them. 

(>(>. Oris, wild. tl Sp. new. Ammonoides, nob. ft 
* Niihur, nob. three tame varieties, 

viz. the Uunia, liarwfd, and Cago. 
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Cekvidjk. 


Genus Cervus. 


Subgencra t 

f>7. Cervus. I Sp. Elaphus of the Saul Forest. 

Possibly a distinct species. Bara 
Singlia of Hindoos. 

(><S. Pseutloccrvus nob. I Sp. Cervus Wallichii auct. type. 

Size small. Tail nearly obsolete. 
I loins branched at the base as in 
Cervus, above as in llusa, and 
quadrifurcato. 

Hurernts , nob. I Sp. new. Cervus Elaphoides, nob. 

Type! Aspect and size mediate 
between Elaphus and llippelaphus. 
Muzzle remarkably pointed, horns 
moderate, smooth, pale, one for- 
ward basal process on each beam, 
no medial. Summit branched as 
in Elaphus. Canines in males only. 


V 1>.- - I'li&sc two sub-genera of ours, rest 
on no Kullicicsiitly solid data, though not 
more than those which support the other 
subordinate groups around them. So that 
(lie distinctions may remain till the whole 
family be di\ ided upon sounder principles. 
Our animals are links between the Kuro- 
pcan and -Asiatic Stags. 

Jl. Huso. Canines in both sexes. Heavily 

maned, horns with one basal and 
one superior process. 

2 Sp. new. Jarayaf ctNipalensisnob. 

1 l. Axis. 3 Sp. 1st Cervus Axis auct. or Axis 

Major, nob. 2nd, Axis Minor nob. 
Lesser spotted Deor, and .‘3rd, Axis 
Procinus, Smith. 
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7 li. Sff/lucerus . 1. Sp. new. Ratwa, nob. The Kahcv 

anil Barking Deer of Europeans. 


78. M os r It us . 


79. Tra galas . 


NO. /iff u us. 


S t. Mas. Rats. 


87. Muse ulus , /toft. 

80. Are teal a. 

00. Ar clomps . 

01 . RhizoeitfS. 

Ok Sri tints. 

00, Sciuruptvrus. 
07. IJystri.v . 

99. Lepus. 


N. B.-This is probably the Hippclaphus ol 
Du-Vauccl; but the species of the group 
arc too vague to admit of determination. 

Mosehidcc . 

3 Sp. new. Leucogaster, Chryso" as- 
ter, et Saturatus, nob. 

N. 1>. Saturatus is probably t he Moseha 
tus of Lumrcus. 

1 Sp. new. Memcnnoides, nob. 
Vulgo Bijay. 

Soli pedes. 

2 Small tame Himalayan ami Trails- 
1 limalayan varieties. 

I« Sp. now. Indieus { (lattns l J)eeu 
mammies, Nemori vagus id Nivi ven- 
ter, nob. 

Mice, 3 Sp. new Cervicolor, Nipalen- 
sis et Du bius f nob. 

2 Sp. new r . Pyctoris et Mytlirix, nob. 

1 Sp. new. I limaluyanus, nob. 

1 Sp. new. Radius, nob. 

Sciuridrc . 

3 Sp. new, Maeruroidcs, Locria et 
Locroidcs, nob, 

2 Sp. new. Magni liens et Alboniger 
nob. 

I Sp. new. Nipalensis, nob. 
Leucitjius ? 

5 Sp. new. Macrotus et Diostolus nob. 


N. 15.— fndicus ct /Emodius of former cata- 
logue, but srrrrnt lurid names now dropt, 
-* descriptions of the two under publica- 
tion. (’apt. Brown I Mispcct. has described 
the former under the name of Orienlalis, 
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if so, his name w ill claim preference. 
The remaining 1 or f> yet unpublished are 
forthcoming shortly. The Catalogue is 
considerably enlarged and corrected since 
it was last published in Lin. Trans, a. ». 

is;js. 

Species, of which 05 to 70 are new. 
Their descriptions will be found, with 1 
or 5 exceptions only, in the Journal of 
the Ilengal Asiatic Society, and that of 
Mr. M‘( 'k’llaud. 

Talpa Micmrus. Short-tailed Mole, 
velvetty black, with a silvery gloss 
when rubbed against the grain, and 
iridescent when wet. Naked snout, 
and feet, and tail, fleshy white. 
The tail very small, rudimentary : 
rest of the structure typical — di- 
mensions as already given. 

I 'alley of Nepal, March IS11. B. [I. IIodgson. 


On a new Species of Mu stela .* / /town to the A i pal esc com- 
merce as the Chndkhdl Must e/a l C hiatus , nob . (k«A mj 
el ore) fty B. II. Hodgson, J£s«. Plate IX. 

Cloaks lined with furs of various kinds are largely import- 
ed from the north by the Nipalese merchants, and amongst 
the; less expenshc sorts of these furs, so employed, that 
called Chuiikhal is perhaps the best and handsomest. 1 
have frequently endeavoured to procure all or any of the 
animals, whose skins are thus employed in commerce and 
in dress, and lately through the kindness of the minister of 
this place, have obtained a very beautifully cured specimen 
of the animal called Chudkhdl, , which, however, alas f . is 
stripped of every vestige of bone and of talons or nails. 
Still the size and figure of the animal may be satisfactorily 
judged of; and as I am assured by the merchants that it is 
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a weasel or mustela, I purpose to give a summary descrip- 
tion and sketch of it. The fineness of the fur, the full 
spreading tail, and the pointed and splendidly tufted cars, 
must give the animal in life much the aspect of a squirrel, 
if indeed it be not one in fact. But, on the other hand, the 
vermiform figure and well-knit, compact, and purely digiti- 
grade extremities, countenance the # assertion of the traders, 
that the animal is a weasel or congener of our Mustela 
Kathia vel Auriventcr ; which latter, they are well acquaint- 
ed with at home, as they are with our present subject in 
their travels. It is said to be found both in the snowy re- 
gion, and beyond it in Tibet and China, where it prefers 
rocky and waste situations. The animal must be about a 
foot long from snout to rump, Vith a tail of eight inches, or 
ten and a half with the terminal hair. The mean height 
from four to five inches, the head in length from two to three ; 
and the ears without their tufts, quarter to one inch ; with 
them, two and three quarter inches. The tail is very full, 
and rather distichous, like a squirrel's. The ear-tufts, which 
also are sciurine in their character, spring from and conceal 
the whole helix, which they far exceed in length, and in fact 
are equal to the length of the head. The fur i* thick, 
.abundant, soft, and of two sorts; the longer piles of hail- 
being about three-fourths to one inch long, and rather scan- 
tier than the inner or woolly ones, which have about two- 
thirds of their length. On the tail and car-tufts the hair 
alone is found, and it is upon the tail stronger and more 
glossy than upon the body, though still without hardness. 
The longest hairs of the tail are from two and half to two 
and three-quarter inch long — the longest on the cars, (where 
they are softer,) something less than two inches. The face 
and limbs are dressed in a close adpressed short vest in which 
the hairy piles only can be palpably traced. The colour of 
the animal is a full clear slaty blue, varied or speckled with 
hoary, an effect resulting from the vague annulation of each 
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hair with dusky and canesccnt. The limbs, tail, and ears 
arc almost wholly dusky black ; and the middle of the belly 
and of the neck in the same line, together with the insides 
of the limbs close to the belly, are pure snowy white. The 
following name of specific character may serve to draw 
curiosity : — 

Mustela? Calotus of a clear slaty blue freckled vaguely 
with hoary; the amply tufted ears, the spreading tail, and 
the limbs, blackish; the belly and neck below, pure white; 
twelve to fourteen inches long, and four to five high ; tail 
with the hair, ten to eleven— without it, eight inches. Ha- 
bitat, Himalaya and Tibet. 

B. II. Hodgson. 

Calhntandoo, April, ISM 


Sole on Irish Fresh Water Shells. By W. II. Benson, Esq. 

1 Fnradabwiy 31s t I S 1 1 . 

A list of Wexford land and fresh water shells is given 
in p. .W> of the Annals and Magazine of Natural History, 
for January 1811, by Mr. Ilanley, who seems to have been 
unaware of the admirable catalogue of Irish land and fresh 
water species, given in the three preceding numbers by the 
V ice-President of the Belfast Natural History Society. I am 
enabled to add to Mr. Hanley’s list two other fresh water 
species found by myself in the county of Wexford in l&ji. 
The Lymmea is especially interesting, as Mr. W. Thompson, 
(page MO,) seemed to have but vague information of its 
occurrence in Ireland ; his best fact being, that a tray labelled 
“ Cork” had been received by an English Conchologist, con- 
taining undoubted specimens of it, which the Irish collector 
had not himself identified as belonging to the species, 
though lie vouched for the correctness of the assigned 
locality. I have now before me two specimens differing 
only in greater whiteness of the inner lip,* and in a blackish 
coat over the polished epidermis, from English examples 
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of L. octanfracta, given to me by Mr. G. B. Sowcrby. The 
specimen of Planorbis spirorbis is large, anil is so strongly 
marked in form with reference to the type, PI. vortex, which 
I took in ditches near the Royal Canal, Dublin, and in 
Lough Cavrigan, county of Cavan, that I cannot agree with 
Mr. Thompson in his dereliction of the example of the 
English and Continental authors, who consider the species 
to be distinct. 

1 Planorbis spirorbis, Miiller. 

I lab. Ditches by the road side on the land.' of Tracy’s 
town near Hillburne, west of Taglnnon, county of 
Wexford. 

2 Lymmea glabra, Mull. 

octanfracta, Mlmt, 

leucostonui, Lam. 

— elongata, Drap. 

I lab. with the last. The road in question leads from the 
gate of Hillburne in the direction of the sea. From the 
short space of time that I could spare to collect my speci- 
mens, I am of opinion, that the species must be abundant 
in the locality. * 

At Bannow, in the same county, Helix aspersa was abun- 
dant in banks on the cliffs about Ihe ^ea ; and in a Hear 
burn falling down a ravine of the Forth mountain at Tslewhay, 
I got specimens of Aneylus flavintilis adhering to stones. 

W. II. Benson. 

A r ote on the Self -calculating Sextant, proposed by Captain 
Jack. — By Captain Campbell, Assistant Surveyor Ge- 
neral, Madras Establishment 

I do not perfectly comprehend the plan of the instrument 
proposed by Captain Jack, (vol. i. page 521,) and am at a 
loss to guess at the mode he proposed for laying down on the 
face of the instrument a scale of co-tangents, the co-tangent 
of a small arc being of an infinite length, an extent rather 
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inconvenient for a portable instrument. From the general 
description, it would seem that the instrument much resem- 
bles that called the Surveying Square, which is a square with 
sight fitted to one side, and which has a moveable rule or 
index also bearing sights, which turns on a pivot at one cor- 
ner. On two sides a scale of equal parts is laid off, by which 
the proportional parts of a plane triangle can be roughly esti- 
mated, and by a plumbline or level attached to the index, ver- 
tical plane triangles can be also estimated in the same manner. 

Angles are measured in the most accurate instruments 
now used by a circular scale of equal parts; because it 
is easily divided, and being equi-distant from the centre, 
admits of the application of the verniers, while a tangental 
scale of equal parts cannot b<* read off with any degree of 
accuracy, in consequence of the varying angle between the 
tangent and the secant. 

Observations on the Fossil if crons beds near Pondicherry , and 
in the district of South Arcot. — By C.*T. Kaye, Esq., 
Madras Civil Service. 

'flic existence of a bed of fossiliferou^ limestone in the neighbourhood 
of Pondicherry has long been pretty generally known to those who take 
au interest in such subjects, and some attention was recently attracted 
to it by several communications in the Spectator Newspaper. An ob- 
servant person, indeed, can hardly fail of being struck with the nature of 
the stones which form the paving of some of the streets and the steps of 
many of the houses in Pondicherry, and which arc replete, not only 
with the fragments of innumerable shells, but with many ostreas and other 
bivalves almost as entire as if they still reposed in their proper ele- 
ment. The silicificd wood at Trivacary is also well known to the pub- 
lic from the beautiful polish which it receives, and from its adaptation 
to tabic and other ornaments. To the geologist it is interesting from 
the vast size of the petrified trees, (one of w r hich is nearly 100 feet 
long,) from their great number, and from the perfect state in which 
these organic remains of other w r or!ds are preserved. 

It liad long been a desideratum to collect data on which the era and 
nature of the formations which contain the fossils might be decided, and 
I accordingly took an opportunity of leisure in October last, to proceed 



Observations on the 


22(5 

to the spot with Mr. Cunlifle, of the Civil Service. The time which wr 
were enabled to devote to the investigation was unfortunately short, 
and it might certainly have been committed to more scientific and ex- 
perienced hands. I trust, however, that the fa^s which we were fortu- 
nate enough to collect were not altogether unimportant, and that, im- 
perfect as our researches must necessarily have been, they may pave the 
way to more interesting discoveries. 

Before proceeding further, I may as w'ell mention, that, although the 
geology of India has generally been considered uninteresting on account 
of the absence of fossiliferous strata, Pondicherry is not the only loca- 
lity in the south of the peninsula where fossils are to be met with in 
abundance. In the inland district of Triehinopoly marine shells fire also 
found imbedded in limestone, and the kindness of Mr. Onslow has put 
me in possession of several interesting specimens, of which notice w ill 
be taken hereafter. 

The village of Seedrapett, the. site of the shell limestone which is the 
subject of the present notice, is seven miles west of Pondicherry, and 
Trivacary is about eight miles to the west of Seedrapett. The form of 
the country may he characterized as an undulating plain : the limestone 
formation is flanked both on the cast and west by one of the red sandy 
soils which on the one side forms the low mounds of Trivacary, and on 
the other the “ rccPhills” of Pondicherry, the latter being perhaps a 
continuation of tlic same formation which contains the silicified wood. 
Tf this be the case, it is evident (hat the limestone rests upon a basin or 
depression of the red sand; but' owing to the absence of sections, and 
tlic imperfect means we had of ascertaining the position of the strata; 
this fact is by no means laid down as established, but is merely suggest- 
ed as a point for future investigation. 

The petrifactions of Trivacary have been often described, especially of 
late ; it is only necessary therefore to state, that they consist of numerous 
silieified trees, some of them of vast dimensions, resting, more or less 
buried, on low bare hills of a friable red sandstone. Tlic hills are 
grouped in a circular form, and the petrifactions in many instances re- 
tain a perfect resemblance to the trunks of fallen trees. The red hills 
are bounded by others of a dearie granite, the line of demarcation being 
very distinct. Tlic trees, however, arc not found reposing on the hillocks 
at Trivacary alone, but w r e observed them at a distance of at least three 
miles from that place, imbedded in the red sand, on tlic road to Seedra- 
pett. We were totally unable to discover any other fossil, or any 
indication of such h thing, in the red soil which so abounds with the 
silicilicd w'ood. 
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There is a gradual descent from Trivacary towards Secdrapctt, and the 
limestone commences immediately on the boundaries of the red soil : 
it presents, as has been already stated, an undulating wavy surface, and 
the stone is found immediately below the turf, and sometimes even ap- 
pears above it ■ it is quite hard, and is quarried in large blocks, though 
to no great depth, for the purpose before mentioned. It is almost every 
where replete with shells or other organic remains, which arc in general 
so firmly imbedded in the hard stone, that it is impossible to detach 
them . the geologist, therefore, who would study with accuracy the na- 
ture of this deposit, should endeavour to reside for some period on the 
spot, many of the shells which are most perfect in the stone, not having 
yet been discovered in a separate state. In one situation, however, 
there are several small mounds of a whitish limestone, almost resembling 
chalk, where the surface having been abraded and decomposed by wa- 
ter, the shells which it contained have been separated, and lie scattered 
on the surface of the soil among the debris of the containing rock : it 
was in this spot that most of the specimens here noticed were col- 
lected. 1 lvill now proceed to describe them in the order in which they 
appear in the Plates.* 

PI. I. Nos. 1 and 2* — Osttea Vanuatu— The identity of this shell with 
that figured by Lyell and other authors amOng fossils of the Eu- 
ropean chalk cannot be doubted : they are very numerous at Sectlra- 
pett, and are found both m a separate state and imbedded in the rock, 
sometimes \ cry perfect. No. 1 is slightly fractured at the point ; but the 
linear marking, and even the sharp angles of the ribbing on the sides, 
arc beautifully preserved, and the inner surface retains much of its 
polished enamel. No. 2 is a perfect specimen of the two valves adhering 
firmly together. 

Nos. ;5 and 4 are BacnUic... The shell is called by Dr. Auckland a 
straight ammonite, and the same authority states, that it is u found in the 
cretaceous formation alone.” We collected many fragments of this shell 
on the surface of the soil, varying from three inches to half an inch in 
length ; the most perfect specimen being imbedded in a rolled piece of 
limestone (No. 3), and ow ing to a longitudinal fracture displaying four of 
its chambers. All the specimens display the foliated markings at the 
junction of the wails of the chamber with the external shell* they are 
of a yellowish or reddish brown colour, and the interior is generally 
fdlcd with beautifully crystallized calcareous spar. No. o is the trans- 
verse section of a baculitc. 

^ Those references arc made to the Madras Journal of Literatim* and Science. No 2 ;*>, 
•>r]i(tinboi, 1840, from which thus part oi tin* papei is* ixtineted 



Observations on the 


228 

No. G, 7, 8, arc bivalve shells, probably referriblc to the genus Cardi- 
um ; they are represented about the natural size ; G and 7 retain the 
shell itself, and appear almost recent, but the interior of No. 7 is filled 
with the limestone and fragments of shells connected together suffici- 
ently hard to take a polish. In No. 8 the shell itself has disappeared, 
and left merely a cast in whitish limestone. 

Plate II. Nos. 1 and 3, are Echini of the order Spatangus , common in 
the chalk of England. No. 2 is a small but perfect specimen. No. 1 is 
a portion of the external shell flattened out on the stone. 

No. 3. — This is apparently the apex of a Turhinolia : it is not unfre- 
quent in the limestone, and was sometimes found detached, in which 
case it precisely resembles the drawings of the Turhinolia given by Dr- 
Mantel], in his Geology of the South-east of Sussex; but is apparently 
of a larger species. 

Nos. 4, 5, 6, 7, 8, arc fragments of a zoophyte, or coral, with a pyri- 
form body or termination, which .is always found detached (No. 1) ; 
other fragments are cylindrical. This zoophyte seems to have consisted 
of numerous small lamellae, converging towards the centre : but there 
was probably a cavity in the centre, which is now fdlcd up with the 
chalky substance, as the lamella; do not unite at the axis. No. G shows 
the radiated appear^ace presented by the transverse section of a cylin- 
drical joint or fragment, and 7 and 8 display the internal . structure 
where it is laid bare by the decomposition of the external covering. 
These fragments are probably tfye joints of the stem or branches of the 
zoophyte, which may possibly therefore, have been the Apiocrinites 
elliptic us ; but until more perfect specimens arc found, it cannot be named 
with any degree of certainty. The component matter of this fossil is 
carbonate of lime, and it effervesces freely with acid. They arc found 
in great numbers close to the village of Sccdrapett. We collected up- 
wards of an hundred in about half an hour, and one of the best speci- 
mens I took out of the wall of a mud house. 

No. 9 is a small mass of limestone, displaying on both sides beautiful 
sections of a multilocular shell, which Mr. Burr informs me is a Turrilite . 

No. 10. A great number of small cylindrical bodies of this descrip- 
tion were found, the longest perhaps 1 £ inch in length, and about the 
thickness of a tobacco-pipe : they all have a longitudinal groove or sul- 
cus, whence it may be inferred that they arc a species of Belemnite , 
perhaps B. minimus ; but it must be mentioned that among the hun- 
dreds that were collected, and the still more numerous specimens that 
were thrown aside* not one was found which came to a point. Further 
research may, perhaps, supply this deficiency. 



Possiliferous beds near Pondicherry. 

No. 11. Several casta of a slightly curved chambered shell, with 
annular markings, probably referrible to the order of Hamite were found. 
The drawing represents the chamber as seen in the section ; but the ra- 
diated marking is probably owing to crystallization. 

No. 12 is a cast in limestone of a bivalve shell. 

It is no easy thing to name fossils, even to those who arc most accus- 
tomed to geological researches, this department forming in general a 
separate branch of the science. Many of the fossils, however, described 
in the above lines are of so marked a character, that iu those instances 
where we have ventured to name them with any degree of certainty, we 
can hardly have been mistaken. I have not neglected cither to consult 
those who were best able to give an opinion on the subject, and have 
also carefully compared the specimens with the best drawings and au- 
thorities 1 could meet with. To Mr. Frederick Burr, I am particularly 
indebted for the valuable assistance and information he has alforded 
me. If we do not err therefore very widely from the mark, we have, 
even on the information already obtained, very good prima facie evi- 
dence that the Pondicherry beds arc the equivalents of the upper 
secondary formations of Europe, and the fossils point especially to 
those of the chalk and green sand. 

It is a wqjl known fact, that during the formation of the cretaceous 
beds in England, a great quantity of silex held In solution by water 
must have been poured out ; which, by the process of chemical affinity 
having collected around various organic nuclei such as corals, sponges, 
and other zoophytes, has formed continuous and extensive layers of 
Hint, interstratified with chalk, almost^very nodule of which contains 
and derives its shape from the enclosed remains of some organized body 
iu a state of complete petrifaction. We observed no vestige of flints in 
the limestone at Secdrapett, and all the fossils collected there consist of 
carbonate of lime, and effervesce freely with acid ; but the vast quantity 
of silicilicd wood in the neighbouring formation of red sand, seems to 
point to some phenomenon similar to what must have existed during the 
deposition of the cretaceous beds of Europe.* 

Lieut. Ncw r bold, in the last number of the Journal, suggested that the 
lbssilifcrous beds of Pondicherry probably extended into the Terdaehel- 
lum talook of South Arcot. 1 have made inquiries, but have not yet 

* “Flints so commonly enclose the remains ot sponges, alcyonia, and other 70 ophytcs, 
that some geologists are of opinion that the nucleus of every nodule was originally an organic 
body . that tins has been the case m most instances is very evident . and in Sussc\ 
there are but few Hints that do not possess traces of zoophyticaJ organisation." — Mantells Gco- 
hujy oj Sum. i, 141 
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obtained any evidence of this fact. Another interesting question, how- 
ever, now suggests itself, viz. is the shell limestone at Secdrapett ana- 
logous and contemporaneous with that already mentioned as containing 
fossils in the Trichinopoly district ? Sufficient data have not yet been 
collected to enable one to give a positive reply to this inquiry. The 
specimens which I have received from Trichinopoly consist of masses of 
limestone very similar in character to that of Secdrapett, and containing 
innumerable small shells cemented together in the bard rock. Shells 
are, however, found detached from the stone, in general l should say in 
a more perfect state than those at Secdrapett. 

PI. III. No. 1, is a large bivalve from Trichinopoly : of which the shell 
is entire, with the exception of being chipped at the edges : it is filled 
with limestone. 

Nos. 2 and 8 are intended to shew the nature of the shells contained 
in two small masses of the stone : the most perfect shells have been 
chosen for representation; but it was found impossible to figure the in- 
numerable small shells and fragments of which the mass almost en- 
tirely consists. The shells in No. 2 are small turrilifcs, evidently 
of the same species as those represented in PI. II. No. {). Several 
specimens from the same locality, in Dr. Cole’s possession, appear Lo me 
also to be turrilites, a fact which leads us to infer some analpgy between 
the two formations, which further research will probably tend to de- 
monstrate. 

An interesting fossil from Trichinopoly in my possession is a piece 
of calctareous fossil wood, containing a number of petrified Teredines in 
crystallized carbonate of lime. • 

There can be no doubt that our knowledge of these beds is still very 
imperfect, and it may be supposed that it would have been better to 
have deferred the present notice until more accurate information should 
be obtained ; but a temporary residence in Madras gave me an opportu- 
nity of consulting works to which l might not otherwise have had 
access, and also afforded facilities for getting up the drawings, &c. con- 
nected with the publication, which I was the more unwilling to neglect, 
as they might not speedily recur. 



Further Observations on the Fossilifcrous beds near Pondi- 
cherry ^ in continuation of a paper which appeared in the 

Madras Journal of Literature and Science, for July 1840. 

By C. T. Kaye, Esq. C . S . 

The above paper was written in November last, after a 
•short and hurried visit to the locality which I attempted 
to describe, and when the nature of the deposit had been 
very imperfectly ascertained. The hope, however, which I 
then ventured to record, that the facts already brought to 
light would lead to more important discoveries, has since 
been completely realized. 

In December 1840, I w as again enabled to take the field 
at Seedrapett, in company with Mr. Cunlifie. The heavy 
monsoon of that year had no doubt assisted our geological 
zeal by abrading the surface of the soil, and thus produc- 
ing a fresh crop of fossils, even on ground which we had 
previously considered to be exhausted. We therefore easily 
collected a great number of shells ; but the most interesting 
discovery which this visit enabled us to make, was that of 
the Nautilus and Ammonite : the former in great numbers, 
very perfect, and of unusual size. I have described the 
country round Seedrapett as an undulating plain: imme- 
diately to the west of the village, after passing along the 
bund of the tank, the limestone rises considerably, and the 
brow of the eminence which it forms, is covered with an- 
gular and rounded masses of the rock. Mingled with 
these, lay a vast number of Nautili, the limestone of which 
the fossils consist having, where exposed to the weather, 
assumed so completely the appearance of large stones which 
surround them, that there was much risk of their being 
passed over entirely. When however the first discovery 
made by Mr. Cunlifie had directed our attention to them, 
we found them without difficulty ; and liaviyg pointed them 
out to the villagers as the objects of our search, these in- 
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teresling fossils were during the day brought into our tent 
in such numbers, that our collection was limited only by our 
means of transport. 

The Nautili of Seedrapctt are of all sizes, from one not 
larger than an anna piece, to one thirteen inches in diame- 
ter : there are two species, but by far the most common 
is that of which a section is given.* The shape of the 
septa between the chambers nearly resembles that of the 
recent species, being a simple curve ; but the sipliunclc is 
situated a good deal nearer the inner than the outer margin 
of the chamber, while in the recent Nautilus its position 
appears to be almost, if not, quite centrical. Externally also 
it differs in shape from the species commonly brought to 
India, the whorl being much rounder and more dilated. 
The shell of this fossil has almost entirely disappeared, and 
the outer chamber, and also such of the air chambers as are 
situated in the outer whorl, are quite filled with ordinary 
hard limestone, and those in the inner whorls with a cal- 
careous spar, differing from that in the outer chambers as 
much as the sparry stalactite does from the limestone roof to 
which it hangs.f The siphuncle is preserved only in the 
inner whorls; but the space and collar through which it 
passed, are visible in the outer air chambers also. Associated 
with the Nautili we found many Baculites, sometimes im- 
bedded in the stone, sometimes separate, and also a few por- 
tions of Ammonite. These fossils were all found on the sur- 
face, either quite loose, or partially buried in the rock, and 

* Several sheets of drawings of these fossils have been received from 
Mr. Kaye, and though well executed we have thought it advisable to 
postpone their publication until they can be accompanied with descrip- 
tions of each species. — E d. 

t The fossil species here described differs also in having a larger 
number of air chambers in proportion to its size. A small specimen, 
only two inches in diameter, contains forty chambers, while a modern 
specimen, twice that size, has only twenty -nine. A larger specimen of 
the fossil has nearly sixty chambers. 
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a small gully, or water course, which ran along the slope of 
the hill, was almost full of Nautili. 

Tracing the limestone still further to the West, the road 
leads over it in the direction of the town of Verdoor, where 
there is a traveller’s bungalow. About two and a half miles 
along this road the formation is lost sight of in a hollow, 
partly filled up with a ejark alluvial soil. Through this 
bottom the French government have dug an extensive 
water channel; but I do not think that this cut any where 
passes through the fossiliferous beds, although in some 
places they come down almost to its brink ; nor is the lime- 
stone any where seen on the other side of the water course. 
Nautili have, however, been thrown out by the workmen, 
as one or (wo were found amoftg the loose earth thrown up 
on cither side. In this neighbourhood we collected several 
Nautili, some Baculites, and portions of Ammonite; also a 
large number of spiral shells,* and what appeared to us to 
be the teeth of fish. Here also, we again met with the 
zoophyte described in the former paper, regarding which, 
as I have seen reason in some respects to alter the opinion 
formerly expressed, I beg to oflfer a few remarks. A very 
commol form taken by this zoophyte is that delineated, Mad. 
Jour. Lit. Sc. 1810, PL II. Pig. 7 and <S: from the small size 
of the lower termination it would appear that the zoophyte 
was not provided with a stem, or at least no portions sufficient ly 
small to be joints of that stem have yet been discovered. I am 
therefore induced to think that it is a species of Turbinolia ; 
the internal structure seems to agree in all respects with 
that of the Turbinolia described in PL II. Fig. 5, which 
is also very common near the borders of the water channel 
already alluded to. 


* I think that we were wrong in naming any of the multiloculav 
univalves, mentioned in the former paper, as Tiirriliffcs. I much doubt 
whether this shell has been discovered. 

L i It 
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The ground in tliis neighbourhood is naturally strong ; 
in order to clear it for cultivation, the villagers have thrown 
these stones into heaps, ur have arranged them in lines, so as 
to form the boundary of their fields. The stones so carelessly 
thrown aside are sometimes petrified Nautili, or they contain 
in' their surface portions of Baculites, of Ostreas, or even of 
Ammonites, disclosing interesting scctions of their chambers. 
Tn fact, there is not one of these heaps that does not furnish 
a perfect study for the geologist; as it has been recently 
discovered by Mr. Cunliffe, that when fractured the stones 
composing them almost all contain beautiful portions of Ba- 
culites, entire Ammonites, and a great variety of shells which 
I am unable to name. The fracture of course sometimes 
destroys the shell; but occasionally they arc extricated with- 
out much damage, in which case they are found to preserve 
a wonderful degree of freshness. The beautiful Ammonite, 
figured in drawing * * * was obtained in this manner 

from a mass of the bard limestone; and it may be as well to 
observe in this place, that however hard the stone may now 
be, (and it is sometimes nearly as hard as granite,) it must, 
when these shells were deposited in it, have been in a per- 
fectly soft and almost fluid state, for it retains the sharpest 
and most minute impressions of the sculpture on the fossils 
which it encloses. 

A good number of Kcbini have been found at different 
times, scattered pretty generally over the sin face of the soil ; 
hut they are usually too imperfect to delineate correctly. 
They arc I think of only two specie*, that figured in Plate II. 
Fig. 2, of the Madras Journal, and that figured in of these 
drawings. 

The large bivalve shell described in Plate III. Fig. o, Ma- 
dras Journal, is also a very characteristic fossil, and we 
collected a great number of stony masses, (I presume wood,) 
bored by the ^Teredo, very similar to that noticed in my 
former paper as having been obtained from Trichinopoly. 
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Many ot these masses indeed bear a great resemblance to 
pieces of old wood, although the ligneous structure is not 
visible through a common lens, and I have not been able to 
prepare a piece for examination under the microscope. 

Several portions of Handles were also found, generally im- 
bedded in the hard stone, and too imperfect to draw. 

It is not necessary to enter into a detailed description of 
the shells figured in these drawings. Drawing I. fig. 4, is the 
section presented by a spiral shell, which is found in consi- 
derable numbers — the septa consisting of calcareous spar, 
and the interstices being filled up with limestone. 

Some of the small shells figured 19 drawing II. bear much 
resemblance to fresh-water species ; but such can hardly be 
the ease. Fig. li of this drawing appears to be an Inocera- 
11ms, the binge of the lower valve protruding considerably 
beyond the upper. Fig l.'J is a singular description of flat 
bivalve. 

Drawing IV. Fig. S, is evidently a Gryplia. Fig. 5 is a 
very common bivalve at Secdrapctt, and is found in a very 
perfect state. Fig. I is a much rarer shell. 

It will probably be admitted, that the lacts recorded above 
regarding this formation establish, beyond a doubt — 1st. that 
the deposit is of marine origin; findly, that it is a secondary 
and not a tertiary formation. The existence of the Raculite, 
Ammonite, and Ilamite appear to me to be conclusive 011 ihaf 
point, not to mention that almost all the shells which can most 
readily be identified, correspond with fossils of the chalk. r 

The fossils, of which there are two very large collections 
now at this place, besides many sets which have been sent to 
friends taking an interest in the subject, were all found 
either loose on the surface, or they were extracted from the 

* Baculitc, Ilamite, Ostrca carinata, Gryphcca, Inoeeramus, Spatan- 
gus, Trochus. (drawing ill. Fig- 4.) I am not aware of there being any 
well authenticated instance of either the Baculite. uv Ammonite being 
found in a tertiary deposit. 
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fragments of the rock which strew the ground. As all these 
therefore have either been washed out or otherwise detached 
from nearly the upper part of the formation, it is difficult 
to form an estimate of the vast reservoir of organic remains 
which the rock must still contain beneath its surface. We have 
already seen, that where an occasional stream of water, 
existing only perhaps during the height of the monsoon, 
had worn itself a channel down the brow of the hill at 
Seedrapett, many of the stones which it exposed were petri- 
fied Nautili and Ammonites, and this is probably a criterion 
of what an excavation would bring to light. 

In a paper by Dr. J(Ialcohnson, which appeared in the 
Transactions of the Geological Society, (2d series, vol. v.) and 
was reprinted in the Madras ‘Journal of Literature and Sci- 
ence for July 1840, there is the following passage: “ With 
regard to the age of the silicified wood of Pondicherry, no 
facts have yet been ascertained, which can justify any conclu- 
sion. It is however to be hoped that a gentleman familiarly 
acquainted with the tertiary and volcanic rocks of Greece 
and Italy, will soon communicate positi\e information re- 
garding the geological, relations of the sandstones contain- 
ing the silicified wood and the fossil shells, the conical 
hollow’s, obsidians, and other indications of volcanic action 
said to exist in that neighbourhood.” I am not aware to 
whom Dr. Malcolmson alludes; but if the gentleman in 
question has succeeded in making any discoveries regard- 
ing the shells and other fossils at Seedrapett and Trivacary, 
they have never been divulged. Owing tc the absence of 
sections, and the w r ant of means of penetrating the hard sur- 
face of the limestone rock, we can only guess that it rests 
upon the sandstone containing the silicified wood, and thus 
perhaps the required clue as to the age of the whole forma- 
tion has been obtained. There is no granite or other igne- 
ous rock within the area covered by the limestone, the 
nearest vocL of that description being a dark granite, which 
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breaks through (?) and bounds the sandstones at Triva- 
cary. It is much indeed to be regretted, that no person 
accustomed to geological research, has been able to visit 
the spot, and put this question to rest. 

With reference to the “ conical hollows,” mentioned by 
Dr. Malcolmson, 1 suppose that he alludes to the singular 
appearance worn by the low hills at Trivacary,* which take 
a circular, cateriform shape, and perhaps justify that expres- 
sion: they, however, entirely consist of friable red sandstone. 
Although I have now several times explored the whole 
neighbourhood, with a view to geological inquiry, 1 have 
never seen any traces of obsidian% nor do I know of any 
indications of volcanic action. 

The fossils discovered at Seedrapett may be said, on a 
rough calculation, to consist of between .‘20 and 30 different 
species of bivalve, and almost the same number of univalve 
shells, besides the Ammonite, Nautilus, llamite, Baculite, 
Bclemnite (?) Echini, and Zoophytes of two or three distinct 
species. 

C. T. K. 

April ~nd, 1811. 

♦ The appearance of these hills is \cry singular, anil induced us when 
first we visited them to exclaim, that they must he of Aolcanic origin. 
Succeeding visitors took up the same idea; but when a series of the 
rock in the neighbourhood vv as forwarded to Madras, it was found that 
there was no volcanic rock among them* At Trivacary, hut on no 
other part of the sandstone, the surface is seamed with a number of 
tubes, sometimes proceeding like chimnies, and sometimes taking a 
horizontal direction, as if the tubes had formed passages for escaping 
gases. No satisfactory explanation has m my opinion been offered to 
account for these appearances. 
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and Cunliffe at Seedrapett . By Mr. J. M‘ClellAi\d. 

The canine teeth of mammalia, as may be seen in rough sec- 
tions, have their crowns formed of dense concentric rings, 
surrounding a small cavity, somewhat in the manner of the 
annular rings in exogenous plants.* The elongated incisors 
of the marine herbivorous mammalia present in similar sec- 
tions the appearance of a dense bundle of fibres without a 
central cavity. The first of these remarks applies also to the 
elongated incisors of rodentia, the second to those of the 
lamantin, dugong, and cfolphins. 

I have not examined sections of the teeth of lizards, nor 
of ophidions and batrachians; but those of crocodiles are 
radiated in their external structure, and hollow within. 

These observations were made a year ago, without 
any object at the time further than that of becoming ge- 
nerally acquainted with the structure of teeth in different 
classes. They however cast much light on the true nature 
of those pyriform bodies referred to by Messrs. Kaye and 
Cunliffe, their discoverers, as corals or zoophites, (see Figs. 
4, 5, (>, 7, 8, 1*1. 11. Madras Journal of Science, page 
4-0, No. II. 1810, and Calcutta Journal of Natural History, 
II. page 1 I t and ££8.) 

That some of these bodies, particularly Fig. 4. FI. II. 
Madras Journal, are corals, there is perhaps no doubt; and 
I find specimens from the chalk foimation nearly, if not quite, 
identical with them. The form and striated surface of these 
bodies resemble the fossil teeth so much, that finding them 
intermixed, the whole were put aside at first, regarding some 
of the teeth, from their conical appearance, as the heads of 
cncrinites ; and it was not until after I had leisure to examine 
them more carefully that a suspicion of their real character 
arose ; nor was tftis suspicion yielded to, until after polished 
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sections had been prepared. These, when viewed with a 
common lens, present in transverse sections the appearance 
of radii, branching out towards the surface from the centre, 
forming a reticulation of cells more or less condensed, ac- 
cording to file situation at which they are observed. 

It is necessary to remark, that I first became sensible of 
the importance of examining sections of teeth in this manner, 
cm the perusal of Mr. Owen’s remarks on the teetli of the 
Zeuglodon, or Uasilosaurus of ITarlan, an animal which was 
supposed by its discoverer to have been a saurian ; but 
afterwards proved to have been a cetacean, from the struc- 
ture of its teeth. Prom that paper, together with the first 
part of Professor Owen’s work on the Structure of Teeth,* 
the nomenclature employed m the following imperfect des- 
cription has been derived : — 

In some there is a large medullary cavity, particularly 
Pig. 5, PI. Vn. In others, the cavity is obliterated more or 
less, and it h often reduced to a mere line or point, accord- 
ing a.=> the transverse section of the tooth is circular or oval. 
In no cases, however, is the medullary cavity so large as to 
cause the tooth to be regarded, as hollow, like those of the 
crocodiles, and the ancient saurian*. On the contrary, the 
periphery of the tooth is always thicker than the breadth of 
the medullary cavity, which is largest at the base, and in all 
cases contracts towards the point of the tooth. See Pig. I 
loti, PI. VII. 

The medullary cavity is often quite obliterated, and con- 
tracted to a mere line, and as in the magnified section is 
divided into (wo or more small cavities by the deposition of 
ealcigerous matter in the middle of the tooth ; hence the 

* The first part of the work in question, all that is yet publi>hcd, re- 
lates to the teeth of fishes. Had the result of Professor Owen's obser- 
vations on those of reptiles, particularly saurian", been published, 
the difficulty of identifying these teeth would be way slight. 
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medullary cavity appears to become obliterated with age, 
and the teeth cannot, as in the crocodiles, have been renew- 
ed by the growth of one within another. 

In the longitudinal section taken along the periphery, out- 
side of the medullary cavity, medullary canals ascend from 
the base to the apex, anastomosing occasionally with each 
other ; from these, innumerable calcigcrous canals enter 
the substance of the tooth, branching off 1 in all directions. 

At the base of the tooth, as well as on the surface, the 
section displays a granular deposit ; but which when viewed 
with a magnifying power of forty-five to sixty diameters, * 
display the same reticulation of calcigcrous tubes as other 
parts of the structure. 

With regard to the external form of the teeth, most of 
them arc oblique cones, more or less compressed at the 
base, and only one* presents unquestionable proof of having 
been inserted into a distinct alveolus. Some may have 
had the root broken off; but others appear to be entire, 
and from their short conical figure and oblique broad base, 
on which there is no appearance of having been subject- 
ed to external pressure, do* not appear to have been in- 
serted in a socket, but must rather have grown from the 
oblique surface of a groove, as in the Ichthyosaurians. At 
the base, as well as the apex when broken, the radiated 
structure of the tooth is very perceptible ; and these radii, 
especially where the external surface is broken or injured, 
form longitudinal striae, interrupted by transverse vcntricose 
dilatations of the surface. 

There can be little question, from the characters presented 
by these teeth, of the existence in the Pondicherry limestone 
of the remains of at least two distinct and gigantic species of 
saurian reptiles, in one of which the teeth were inserted into 

* We shall endeavour to give figures of this tooth in our next, as 
well as magnified dra wings of the appearances presented by sections. 
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deep sockets, as in the crocodiles, and in the other into an 
open continuous groove, as in the Ichthyosauri. Both were 
distinct from any species hitherto characterised, and from 
the fossil remains which occur with them in the same rock, 
their existence may he referred to somewhere about the 
period of the chalk formation, or to a time when similar 
races had nearly become extinct in Europe. 

When the present remarks were thus far in print, the 
writer had the pleasure to receive from Mr. Kaye an intima- 
tion of his intention to put him in possession of a complete 
series of all the fossils he has discovered ; and felt at first 
inclined to suspend the examination of the less perfect 
collection, for which lie had already been indebted to Mr. 
OunliUe; but after a little • reflection he determined to 
submit the results as far as these have been carried out 
reserving figures of all the species for some future number. 

(h fun* trubmtfa/a, .1. M.--I5otli \ alvcs bent laterally and cm crcd w itli 
IbkU with toothed edge** like O. .s urufa, jukI O. nninata; but instead of 
the folds being rounded ns in the first, or presenting narrow sharp 
ridges as in the second, they present along the ridges hollow groo\es ; 
another remarkable difference that in the Indian fossil, the lolds 
instead of radiating from the summit of the valves, and diverging with 
a lateral cum* to the margins, descend straight on cither side of an 
elevated ridge to the margins of the t alvcs like rafters. This species 
i-i figured m the Madras Journal of Science, No. 28, July 1810, as 
O.s /tea cannula. 

Although the species is distinct from either of the ostra- 
cites which characterise the chalk, yet its form is the same ; 
and this is the more important, as most of the ostrea with 
folded lunate valves that have been found in Europe, ap- 
pear to be confined to the chalk formation. This species is 
generally about three inches long; but from fragments in the 
same collection there would appear to be individuals of 
gigantic dimensions in the Pondicherry rock. 

+ Figures of these fossils will ho given in a future nuniboi, provided wo can 
obtain corrort lithogiapluc drawing" nf thom 
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Nautilus. — Three distinct species of this genus arc included 
in this collection; the orifice of all being broken and filled 
with a hard calcareous deposit, it will be difficult to deter- 
mine the species until more perfect specimens be found. 
One of the species is umbilicate, mouth wider than high, 
and the sipliuncle central ; the other is not umbilicate, with 
the whorls compressed, and the height of aperture equal to its 
width. This species may prove to be identical with Nautilus 
pompilius, a recent species. A third is without umbilicus, but 
in other respects like the first. In all, the septa are numerous 
and straight at their insertion ; but concave on their interior 
surface, and convex posteriorly. 

Cttvnlfa crassatiua ? Dvsh. A single valve of this or an adjoining 
species of the Paris basin. The ^occurrence of this fossil, should it 
prove to be the same species, is a very interesting fact, particularly ns 
Mr. Deshays mentions having apparently the same fossil from Brazil. 
The specimen from Pondicherry is however imperfect, so that some 
doubt, as to its identity must still exist. 

Area Ctinbjfcii, .1. M. — Length of the binge equal to the height of the 
shell, and to half its length. Posterior margin narrow and almost 
pointed, anterior margin rounded, upper surface transversely striated. 
There arc several specimens of tl is fossil in the collection. 

Area crassathia, J. M. — Length of the hinge equal to about half tin* 
height, and onc-thinl of the length of the shell , surface striated trans- 
versely. Tin re is but one specimen of this fossil in the collection, and 
that not very peifcet. 

Pdeojjsis plana, A. M. — A small depressed smooth aperies, the height 
exceeding the length, very thin and generally imperfect, with a pearly 
lustre, cither the same or very nearly allied to a shell in the limestone 
of the coal formation at Chcrra. 

P'deopm rotunda, J. M. — A large smooth shell, llic length nearly 
equal to the height, upper surface uniformly arched. 

Paludina , allied to Paludina Scmkarinal a. Brand. Desh. Coq. Fos. PL xv. 
Fig. 11 . Many species of this genus are now living in fresh waters, some in 
India. It is much to be regretted, that the only specimen in the collec- 
tion is not sufficiently perfect to alien of the species to which it be- 
longed being accurately determined; but the presence of a fresh water- 
shed is important, as tending to shew the deposit to have taken place 
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near the mouth of a rrver; or, as frequently proved to have been the 
rase hi Europe, in a basin, alternately subject to salt and freshwater. 

Melania ? — 'fins is another fresh-water genus; but it is to be re- 
gretted, that the only specimen in tin* collection is imperfect. The spire 
is short, consisting of four whorls, longitudinally ribbed; there is, how- 
ever, some uncertainty, the upper portion of the aperture being partially 
removed, as well as generally injured. 

Scald) ia. —Of this genus there arc numerous species, many with trans- 
verse ndges oil the spire; in 'some the whorls arc rounded, in others 
fattened. The following species may be distinguished : — 

1. Scafaria anuafata, .f. M. — Shell elongated and conical, whorls 
convex, with three or four narrow transverse grooves and obscure 
ribs on each; upper part of the aperture slightly raised or expanded. 
This species is larger than any of the others. There is not a perfect 
specimen in the collection, but several fragments, consisting of the 
aperture and the last whorl. The largest of these is throe-fourths of an 
inch in diameter. 

L*. Smlana \umtta, J- M. — Shell elongated and conical, whorls con- 
vex, with tour ribs on the two last. The ribs on this species arc more 
strongly marked and prominent, and the whorls less convex than in the 
last. The specimens are all incomplete. 

f). Staid/ /a fvayeii, J. Td. — Shell conical, spire consisting of four 
convex smooth wliorls. There is but one specimen of this species in the 
collection, which is named in complement of one of the discoverers of 
these interesting remains. 

.5. Smith la hit os tala, J.M. — Shell conical, sides of the spire straight, 
the whorls being merely separated by a groove, and distinguished by 
three costa*, or spiral ridges. 

d. Smith in hicostata , J. M. — Shell conical, sides of the spire straight ; 
the whorls separated by a deep groove from each other, and a small 
spiral groove on each, dividing them into two costie. 

Nrri/fi Iran* versa ria, J. M. — Spine transversely striated bv lines of 
growth, internal margin of the aperture toothed. This genus is both 
fresh water and marine. The marine species (of which this fossil i- one) 
arc known by the denticulated margin. There is but a single specimen 
m the collection, of which the outer portion of the margin is broken 
and imperfect. 

Nalica sttlculosa , J. M. — Shell subglobosc, spire equal to the height of 
the aperture, umbilicus consisting of a small transverse J insure. There 
is but one specimen of this shell in the collcdini, and that rather 
imperfect. 
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Bulimia indicus, J. M. — Shell irregular, ovate, aperture narrow, and 
length about two-thirds the greatest breadth of the shell ; sides of the 
spire and of the columella nearly straight. 

B itl i mus pomlicerimui a, J. M. — Shell somewhat elongated, sides of the 
spire straight, aperture equal in length to about half the greatest 
breadth of the shell. 

The specimens of these Bulimi in the collections are but two, both 
imperfect; but nevertheless sufficient to prove the existence of two 
species of this genus of frcsli-water shells in these rocks. 

Munw lech, J. M. — Beak straight and narrow', shell short and smooth, 
without ribs or undulations ; length of the aperture less than the 
breadth of the spire, the sides of w hich are straight. 

BtmiUien compressed, tapering, and consisting of short joints, mar- 
gins unequal ; both somewhat (kittened. 

Add. doubtful species. 

Nvritu sp'Tiosa, Gcol. Trans. vo\ v, part % , and Serpu/a h cla. (j col. 
Trans, li. both fossils of Cut eh. 


On the Manufacture of Salt in India. By J. A1‘Cli:lland. 

The inquiry detailed in the following remarks, was enter- 
ed upon according to instructions received from the Medical 
Board, in a letter, dated 23t?i February, 1811. The Board’s 
instructions contained an extract of a letter from the Go- 
vernment, dated I Oth February, 1841, in which it was sug- 
gested, that inquiry should be instituted as to whether mag- 
nesia, sulphate of soda, and potash might not be manufac- 
tured here, instead of being supplied from ICurope.* The 

* “ His Lordship in Council would suggest that your Board should 
consult Dr. M'Clelland and Dr. O’Shaughncssy, as to whether mag- 
nesia, sulphate of soda, and potash, might not be manufactured and sup- 
plied here. It appears, that not less than 18 tons of these articles are 
asked for from Europe.” Dr. O’Shaughncssys report, w hich we have not 
seen, recommended mineral carbonate of magnesia of Madras ; while our 
own attention was directed to bittern of the salt works ; and with our 
reply, w ere submitted to the Board samples of carbonate of magnesia, 
sulphate of magnesia, and muriatic acid, prepared in the laboratory of 
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inquiry was partly connected with the manufacture of common 
salt, and as the observations to which it led on this branch 
of the subject could not well be introduced in our report to 
the Medical Board, it is here proposed to notice the subject 
generally, in the hope, that the inquiry may lead to the im- 
provement of an article of the greatest importance to all 
classes. 

The excellent paper by Dr. Henry, on the comparison of 
Foreign and British salt, in the Philosophical Transactions 
for 1810 , suggested the probability of obtaining sulphate of 
magnesia in the manufacture of salt bore, as described to be 
the case by that author at Lymington. The question involv- 
ed that of the manufacture of salt, on which very little infor- 
mation appears to exist in India, although no subject can 
be more important in every point of view. As sea-water in 
every part of the world contains the same saline matters in 
very nearly the same proportion, any variety in the quality 
of salts resulting from its evaporation, must depend on the 
mode in which that process is conducted. 

The Cheshire varieties, as they are made from rock sail, 
might be omitted ; but as they are very pure, they may here 
be retained for comparison. 

the Honorable Company’s Dispensary, from bittern supplied from the 
Calcutta Salt Agency. And as these articles arc prepared from the im- 
purities in common salt, their manufacture in conjunction with it, mu -a 
he attended with a corresponding improvement in the quality of that 
article itself. 
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The following Table, from Dr. Henry’s valuable paper 
on Analysis of several varieties of British and Foreign Salt, 
exhibits how much different kinds differ : — 
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In addition to the impurities stated in the table, water either 
in a free state or in combination with any of the impurities 
usually contained in common salt, may be considered in itself 
an impurity, particularly as pure muriate of soda contains 
very little water of crystallization, and does not attract mois- 
ture from the atmosphere. Dr. Henry found the quantity of 
water to be in the better kinds of salt, only from 3to \ per cent. 

The insoluble matters in foreign salt imported into Eng- 
land, and which is made by solar evaporation, are chiefly 
argillaceous earth coloured by oxide of iron, together with a 
small proportion of muriate of lime, probably derived from 
the pits from which the evaporation is allowed to take place. 
In salt prepared by rapid evaporation, muriate of magnesia 
abounds most, and as this salt remains in solution in the 
mother liquor after the common salt or muriate of soda has 
formed, it adheres to the surface of the crystals, and requires 
afterwards to be drained off. The larger the grain, says Dr. 
Henry, the less is the quantity of this solution which the 
salt holds suspended, and hence the salt prepared at a low 
degree of heat, is less debased by the magnesian muriate 
than salt formed at a boiling temperature. 

Although the quantity of sulphates of magnesia and lime 
appear to vary from two to five per cent, in some of the 
varieties of English sea salt, these impurities do not appear 
to he very conspicuous in Indian salt. Dr. Henry having 
found the quantity of sulphate of lime in salt bearing the 
same denomination to differ, he was led to investigate the 
cause, and found that common salt, formed after two hour’s 
boiling, contained about \\ per cent., after four hour’s boil- 
ing only about one per cent. See. Hence it appeared that the 
greater part of this impurity hills during the early stage of 
boiling, and that different specimens of the same kind of salt 
may therefore differ in chemical purity. 

As the chemical constituents of the several kinds of salt 
(setting aside their impurities) arc the same, Dr. Henry is of 



248 On the Manufacture of Salt in India. 

opinion, that the different properties ascribed to them, de- 
pend partly on their mechanical effects. Thus the large- 
grained salt is peculiarly fitted for the packing of fish and 
other provisions — a purpose to which the small-grained salts 
are much less suitable. “ That kind of salt which possesses 
most eminently the combined properties of hardness, com- 
pactness, and perfection of crystals, will be best adapted to 
packing fish and other provisions, because it will remain 
permanently between the different layers, or will be very 
gradually dissolved by the fluids that exude from the provi- 
sions ; thus furnishing a slow but constant supply of saturated 
brine. On the other hand, for the purpose of preparing 
pickle or of striking the meat, which is done by immersion 
in a saturated solution of salt, the smaller grained varieties 
answer equally well, or even better, on account of their 
greater solubility.*'* 

In consequence of the northern situation of the British 
Islands, the whole of the salt there manufactured is neces- 
sarily made by boiling or evaporation by artificial heat, and 
the rapidity with which the liquor is concentrated by this 
means, and the low temperature of the climate, the crystals 
arc rapidly formed ; hence the salt itself is generally fine 
grained. In consequence of the latter peculiarity, a pre- 
ference has been long given to what is called foreign bay 
salt y for the purpose of curing provisions. The foreign 
bay salt is produced from sea-water in the southern parts of 
Europe, by solar evaporation, or by means of sun and air in 
small pits to which it is confined, and in consequence of the 
slowness and uniformity of the process by which it is formed, 
the crystals arc large, and hence great sums of money are 
annually paid to foreign nations, for the importation of this 
salt to Great Britain, for the purpose above stated. 

The British salt in repute for salting provisions intended 
for exportation, is the Cheshire large-grained, or fishery salt. 

* Dr. Henry’s Philosophical Transaction- for 1810, p. 105. 
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The brine which is derived from springs, is not heated be- 
yond 100 or 110, and the process of crystallization goes on 
for eight or ten days.* From the ex pence of fuel in England, 
it may be doubtful whether the Cheshire fishery salt can 
ever be made to supersede the foreign sail made by solar 
evaporation, even if it were found to answer equally well for 
those purposes for which the latter is imported. 

At Eymington, in Hampshire, we are told by Dr. Jfenry, 
that advantage is taken of the greater heat of the climate 
to concentrate the sea-water by spontaneous evaporation to 
about one-sixth its bulk before admitting it into the boilers. 
The salt is not raked out of the boilers and drained in bas- 
kets as in some places; but the water is entirely evaporated, 
and the whole mass of salt taken out at once every eight 
hours, and placed in troughs with holes in the bottom, 
lb rough which the deliquescent parts drip into pits made 
under ground, which receive the hit tern or hitter liquor . 
t'ndcr the troughs in which the salt is placed to drip, and 
in a line with the holes through which the liquor passes, 
stakes are placed, on which a part of the salt that would 
otherwise have escaped crystallizes, and forms lumps of *i\ty 
or eighty pounds weight, called salt, cu/.v.f This circum- 
stance is particularly to be noticed here, because this cat 
salt is exceedingly pure ; and we shall find in the description 
of the native mode of making salt, that a similar deposit of 
large-grained salt takes place from the mother liquor imme- 
diately after it drips from the baskets. 

Dr. Henry is of opinion, that the preference given to salt 
imported from the southern parts of Europe, to the largc- 

* l)r. Thomson, who aided Dr. Henry's inquiries on this subject, 
informed liim of a peculiar kind of large-grained salt, known as Sunday 
W/, oil the western coast of Scotland. It is so called, in consequence of 
the fires being slackened from Saturday to Monday, which allows the 
crystals time to increase in size. 

1 Henry in Philosophical Transactions, for 1S1«), p. S>1. 
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grained salts of Britain, for the purpose of packing provi- 
sions is a prejudice, which it is to be hoped will one day be 
abandoned, as injurious to the interest of an important branch 
of British manufacture. The analysis of Dr. Henry, as the 
results are exhibited in the Table above given, certainly 
shew, that on whatever cause the superiority of foreign bay 
salt depends, for the purpose of packing provisions intended 
for warm climates, several of the English salts are more ex- 
empt from impurities. 

Whatever be the natural facilities for the manufacture of 
salt in India, the quality of the article, as vended in the dif- 
ferent bazars, is very impure. In the hands of petty dealers 
it is often seized under the suspicion of being adulterated with 
nitre ; but as this article is five rupees, or five rupees eight 
annas per maund, while the retail price of salt is from two 
rupees to three rupees per maund, there can be no fear 
of such adulteration.* There is, however, no salt to be had 
in India sufficiently pure and large-grained for packing pro- 
visions. 

This is owing a* much to the practice of mixing all the 
varieties of salt together *in the first instance at the salt 
works, instead of keeping them apart, as to the deteriora- 
tion which the article undergoes in the hands of the retail 
dealer. 

The following is, according to Mr. James Patton, Assistant 
to the Salt Agent, the native method of making salt in the 
Calcutta Agency. How far the same plan may prevail gene- 
rally throughout India, I am unable to say : — 

The sea-water during spring tides is permitted to flow 
over a portion of ground levelled for the purpose, to allow 
the earth to be impregnated with salt ; the three highest 
tides are usually sufficient, and as soon as the ground has 

* The dirty and moist appearance of the common bazar salt, is owing 
to its containing the muriates of lime and magnesia, which give to the 
whole a deliquescent appearance. 
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become dry again, the earth and salt are scraped together 
and placed in heaps. The salt and earth from the heaps 
are then put into a filter constructed of straw, and washed 
with sea-ivatcr , the brine from the filter passes into a hole 
dug for the purpose, and plastered with clay. From this the 
liquor is boiled in small earthen vessels placed like a honey- 
comb, one vessel being attached to the other. This method 
is followed in Bah&rbung salt works. In other salt works, 
called Tuffauly the boilers are flat, and placed in rows. The 
only difference in the two forms of boiling is, that in the 
former dry wood is burnt to keep up fires only during the 
day, and in the other, large logs of green wood are burnt 
night and day, so that the one makes more salt; but the 
quality of the salt in both cases is supposed to be the same. 
After the salt is all formed in the pots, it is taken out and 
with the liquid that remains, is placed in baskets for the 
purpose of draining. 

An improved method of preparing sea-salt in India has 
lately been introduced, and a Company formed to carry it 
on. After the first difficulties inseparable from a new 
undertaking have been overcome, much good is likely to 
result from the manner in which Kuropean capital and skill 
will thus be brought to bear upon an important branch of 
manufacture, on the success of which, other branches of 
productive economy, intimately connected with the prosperity 
of the country, greatly depend. 

In the Sunderbuns, where the manufacture of salt is 
carried on, the lands are so low, that pits could not be con- 
veniently employed, at least without expensive works to guard 
against inundation. The native method, although perhaps 
somewhat tedious and expensive, is very simple, and by 
taking advantage of its variations, as well as of its differ- 
ent stages, important varieties of salt might be produced, 
which would answer for purposes for which the common salt 
is unfit. It would be very desirable, for instance, to mark 
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the difference between the Bdhdrbung and the Tuffaul salts . 
The interruption of the fires in the one case, and the conti- 
nued evaporation in the other, it is natural to suppose might 
produce some difference in the character of the salt. A 
large-grained, hard, but impure salt, forms by solar evapora- 
tion from the mother liquor, near the place where it drips 
from the baskets in which the impure salt is placed to dry. 
This is equivalent in this stage of the process, and the circum- 
stances under which it is formed, with the cat salt of Lyining- 
ton salt works, and might, by allowing the salt to drip over 
stakes, as at Lymington, be rendered a highly valuable 
salt for packing provisions. Cat salt is obtainable in the 
proportion of one per cent, of the whole. The cat salt 
in the Bengal manufacture is 'allowed to deposit in (he bit- 
tern or mother liquor, and hence, from its impurities, it is 
returned again to strengthen the brine, it might be very 
useful to endeavour, by simple application of stakes driven 
into the ground, to convert this variety into salt calculated 
for packing provisions, and also to know in what quantity it 
is formed during the season, and how far its quantity and 
purity might be increased op improved in India. 
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The following Tabic exhibits the result of analysis of 
different salts in general use in Bengal : 
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After providing u large-grained salt for the cure of fish, 
and other provisions, the next object to which attention might 
be profitably directed, would be to working up the bittern. 
At Lymington, in Hampshire, where salt is manufactured 
from sea-water, partly by boiling and partly by solar heat, 
pretty much on the plan followed in India, sulphate of 
magnesia is made from the bittern, which is essentially the 
same as that which is now lost in our salt works. 

method of analysis adopted in examining the several varieties of Chloride ol Sod mm, is 
almost similar to that of Dr lleniy’s, and is as follows — 

“ On 1000 parts by weight of the salt, previously dried and pulverized, three ounces of alcohol 
Sp gr. 816, and nearly at boiling temperature were poured To i us ure the access ot the alcohol 
to every part of rhe .salt, they were intimately mixed in amorLar. The alcohol was then srp.ir.i 
ted hy filtration, and the chloride of sodium washed as it lay on the hltoi, with 3 ounces inoie of 
alcohol. 

i. 

“ The filleted solutions were evaporated to dryness, and to the dry mass a little fiesli alcohol 
was added This separated a small portion of the ehloude of sodium, which was dissolved 
with the earthy muriates. The solution was again evaporated, and an aliquot pait wa*- ills 
solved separately for the purpose of putting it to the usual tests. The chloride of magnesium 
was alone indicated with hut one exception, when it was found combined with chloride of 
calcium. 

“To the solution of two i ui thy chlorides, a fully saturated solution ol caihouaie ol ammonia 
was added, which prcupirateil the lum: as a caibonate. (his was separated by filtration, dimd 
and weighed. To the hlteied liquid, a solution ol phosphate of soda was uhlcd, ami the pica 
pilatc of ammoniac o-magncsian phosphate was dried .it a umpeintuic of HO' and weighed 

“ The salt which had resisted the action <• alcohol, w is dissolved hy long boiling in 16 ounces 
of distilled water, and tlie solution hlteiod A quantity of insoluble mattei remained on tho 
filter, which was well washed, dried, and its weight ascertained To the filtered solution c ,ir 
bonato of soda was added, and boded briskly foi .se' cral minutes, in order that none of the 
earthy carbonates, which were separated, might remain dissolved by excess of carbonic acid. 

“The precipitated carbonates after being well washed with boiling distilled water, were allowed 
to subside, and the washings added to the liquid first decanted trom tho precipitate To these 
united liquids, (alter the addition ol hydrochloric acid in excess to saturation^ muriate ol 
barytes was added. The sulpJi.de of barytes pieeipitated w r js washed sufficiently, lined, 
ignited, and its amount asm rt.imed 

“ To the earthy carbonates cxci ss of siilphuuc acid was added in a pl.ilma capsule, and evapo- 
rated to dryness, calcined m a low red heat and tht weight of the earthy sulphates ascer- 
tained 

“The dry sulphates then were washed with a small quantity of tepid distilled water, and to the 
solution filtered, was added a fully saturated solution of carbonate of ammonia ami phos 
phate of soda. The precipitate produced was collected, dried at 90 anil weighed. 

“ It became expedient to examine uhethci in addition to the sulphates of lime and magnesia, 
the quantity of which had been detenmned hy the foregoing process, the specimens of sal t 
might not contain also an alkaline sulphate. To decide this point, the amount of the acid 
deducible from the weight of the sulphate of barytes was compared with that which should 
exist in the tw r o sulphates actually found The result of the examination was such as to lead 
to the conclusion, that no alkaline .sulphate was presi tit " 
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The mother liquor, or bittern of tlie Lymington salt works, 
specific gravity 1280, contained, according to the analysis of 
Dr. Henry,* 


Muriate of magnesia, 

... <» 10 

Sulphate of magnesia, 

— ;.'U0 

Muriate of soda, 

... 100 

Total, ... 

1,000 


As no muriate of lime w r as found in the bitterns examined 
by Dr. Henry, this chemist is of opinion, that the lime in 
other bitterns is derived from the soil from which the evapo- 
ration is conducted ; and to shew how the different ingredi- 
ents vary in proportion, according to the method adopted, the 
following results of analysis of ‘Scotch bittern supplied to Dr. 
ilenry by Dr. Thomson, may be stated : — 

Muriate of magnesia, 871 

Sulphate of magnesia, 70 

Muriate of soda, 5(> 


Total, 1,000 

The following are the results of analysis of a specimen 
of bittern from the Calcutta Salt Agency, of a clear yellow 
colour, specific gravity 1280:— 

Muriate of lime, 510 

Muriate of soda, 261 

Sulphate of soda, 176 

Muriate of magnesia, 48 

Vegetable matter, 5 


Total, 1,000 


* The analysis of sea water, says Dr. Henry, by Bergman, erroneously 
excludes sulphate of magnesia from its composition, and his results have 
led to the opinion that to manufacture this salt on a large scale, requires 
the addition of sulphuric acid, or some sulphate to tbc bitter liquor. — 
Philosophical Transactions for 1810 . 
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As the quantity of sulphate in the Calcutta bittern is 
proportionally small, sulphuric acid, or some sulphate, must 
be added to form the sulphate of magnesia. 

I first thought of sulphate of iron, which ought to be 
the cheapest substitute for sulphuric acid. And although it 
has been stated in the Coal Reports, 1868, p. 52, that sulphate 
of iron may be made at a nominal price from pyritous or 
refuse coal, such as that of kyuk Pliyu, yet impure sulphate 
of iron is sold in the bazar at eight rupees per inaund, a 
price which must prohibit its use in chemical manufactures. 

To separate the muriate of magnesia from the other salts, 
let the bittern be boiled down to one-half or two-thirds, 
according to its specific gravity, and set it aside to crystallize, 
decant the liquor, and remove *he crystals of muriate of mag- 
nesia before they deliquesce. 

The muriate of magnesia is then to be placed in a vessel 
to which receivers are attached, and sulphuric acid added gra- 
dually till no more muriatic acid vapour is disengaged, then 
remove the adopting tube, and add carbonate of magnesia 
to take up the excess of sulphuric acid as long as carbonic 
acid gas is disengaged, and set the neutralized solution aside 
to crystallize in flat shallow vessels. The muriatic acid re- 
covered in this process, is equivalent to the sulphuric acid 
expended in making the sulphate. 

For carbonate of magnesia, treat the bittern as for the 
sulphate, anil dissolve the muriate of magnesia in thrice 
its bulk of water; dissolve the same quantity of carbonate of 
soda prepared from sajee muttie in the same proportion of 
water, mix the solution, and boil for a quarter of an hour; 
allow the carbonate of magnesia to fall to the bottom, decant 
off the water, and dry the magnesia. The carbonate of 
magnesia thus prepared, is of a lighter and finer quality than 
that which is imported. Other experiments are in progress, 
from which it will appear, that the first part of the process, 
that of boiling the bittern, may be dispensed with. It has been 



M rdicat Statistics . 


2'u 

found in a sample of bittern, received from Mr. .lames Patton, 
consisting of a small cask that 21 lbs. of a compound salt, con- 
sisting of muriate of magnesia and soda had formed in the 
bottom of the vessel. This salt is transparent and deliques- 
cent if exposed to the air ; it requires to be dissolved in 
water, and decomposed with carbonate of potash, which is to 
be added as long as magnesia is precipitated, after which, the 
water is to be decanted oil 1 , and the magnesia dried. The 
magnesia procured in this way, is the heavy carbonate, such 
as that imported from Europe. 

Since the publication by Dr. Henry of the process already 
referred to, for the manufacture of Epsom salt from bittern, 
nothing has been made known, indeed it is impossible that 
the process employed at Lymington would answer here, 
since there really appears to be no sulphate of magnesia 
in the bittern of this place. The existence of that salt 
in sca-walcr , in the proportion which the results of I)r. 
Henry’s observations on the l.ymington brines would sug- 
gest, still may perhaps be regarded as doubtful. 


Medical Statistics . 

In favouring us with the annexed Tables lor insertion in 
the Calcutta Journal of Natural History, Dr. Murray re- 
marks, that while Medical Journals and Transactions are 
mostly limited to the history, symptoms, causes, pathology, 
and treatment of diseases, Medical Statistics may be regard- 
ed as a branch sufficiently distinct, to be treated with advan- 
tage in works of a more popular character. For ourselves 
we can judge of the great value of Medical Statistics from 
one or two points which we have investigated. On these 
occasions, we found the importance of the subject to depend 
on, and result from, investigations in themselves not at all 
intimately connected with medicine. 

2 l 
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Medical Statistics. 


Medical Statistics, as shewing the habitats and compara- 
tive prevalence of particular diseases, and leading to the 
investigation of their causes, and means of prevention, form 
a subject equally important for the consideration of the 
statesman, as of the physician. 

We shall therefore have much pleasure in devoting a 
portion of our Journal to this branch of Natural History, 
as well as to Medical Topography. 

Medical Statistics are immediately connected with Topo- 
graphy, and have only been recently recommended to the 
special attention of medical officers. Topographical sketches 
of the stations and districts to which the Statistical results 
relate, often elucidate the cause, and suggest means for the 
prevention of disease, and the improvement and comfort of 
Society ; particularly when extended to an investigation of 
the natural productions, which vary no less than salubrity of 
climate, according to local circumstances. 

20 th Mai/, 1811. 
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From W. S. Maci.eay, Esq. A.M. E.L.S., dated Elizabeth Bay near Syd- 
uey y N. S. IV. 12 th September , 1810. 

My dear Sir, — 1 cannot find terms to express my gratitude for your 
kind letter of tlie 12th March last, and for the very valuable present 
which it accompanied. I assure you, that your excellent work on 
Cyprinida 1 has afforded me the greatest delight, and the more so, inas- 
much as I am convinced natural arrangement is always best tested by 
accurate analysis, and also inasmuch as I am not by any means satisfied 
with Swainson’s arrangement of Fishes. As from e\ery thing Swainson 
writes, there is information to be derived, so I assure you, his little 
volume on Reptiles and Fishes has not been lost on me; yet the perusal 
of your Monograph on Indian Cyprinida*, has made me recur to my old 
views on a subject, which our common friend, Dr. Cantor, may have told 
you has long occupied my thought; and although perhaps you will 
deem these views not sufficiently worked out, and rather crude, I cannot 
refrain from making you acquainted with them, in order that I may 
have the benefit of comparing your general arrangement of Fishes with 
my own. 

Fishes form a class of Vertebrata* which has never yet been satis- 
factorily divided into orders. 1 do not think that Acanthopteryyii and 
MaUu uptcryyri, for instance, are natural orders. In order therefore to 
arrive at the lirst great and natural division of fishes, I think W'e must 
commence by incontestable data, or at least by facts that are generally 
agreed on. Such facts for instance I bold to be tbe three following, viz., 
1. 'flic near approach of fishes to Batracliian Amphibia, which with 
Swainson I consider to be made by means of Lophius and Malt he. 2ndly. 
The near approach of fishes to Cetaceous Mammalia, w hich w ith him also 
J consider to take place by means of Scktchc and the vi\iparous sharks, 
ordly. As the grand character of fishes as a class is, their being the most 
imperfect of Vertebrata, the most typical of fishes ouglit therefore to be 
the most imperfect of them, /. c. the farthest removed from the type 
of Vertebrata. Such fishes arc evidently the Cyclostomi of Cuvier, such 
as Myxine, and other genera leading off to Annulosa. Though essentially 
aberrant, as they relate to vertebrated animals, the Cyclostomous iishes 
are typical as respects the circle of fishes. Now it is this circle of fishes 
in which wc have the three above data, namely the two aberrant orders 
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and one typical order. Consequently I arrange the class as follows, 
into orders : — 


^nruHANT Groli*. 1. PI.AGIOSTOMI, 

CTENOBttAN- On. 

CEIL 

(Jills pectinated. 2. STIJRIONKS, 

Cm, 

:5. OSTINOP' TERY- 
GII, M'Lratj. 


Cartilaginous fish, with fix- 
ed bronchia' leading lo 
Mammalia. 

Cartilaginous fish w ith free 
branch i a*. 

Bony fish with lrce bran- 
chiae leading to . Imp] tibia. 


Normal Group. ^ I. LOPHOBRAN- 
Ki&h breathing by | Cl 1 1 1 , Cur. 
gills not pectinated. A 


ACTENOBR.VN- 

CHU. 


r>. CYCLOSTOMK. 

Cur. 


Bony fish breathing by tufts 
arranged in pairs ah mg 
the branchial arches. 

Cartilaginous fish breathing 
by a series of cells. 


Now this arrangement differs from that of Swainson, in making the 
vast majority of fishes an aberrant group , hut it is the structure, not 
the number of species it contains, that determines the plan of a group 
in nature. The group Cngulala is just as important now when contam- 
in gcomparativcly few genera, as it was in the antediluvian ages, when 
it contained an immense number of them. Besides. I will venture to 
say, that the above circular arrangement of fishes, expresses their place 
among Vcrtebrata better than that of Swainson. I shall difler from him 
still further as 1 go on. But in the mean time 1 must observe, that the 
above, and following new names, lire merely iihed, in order that you may 
the better understand my meaning. 1 have been obliged to invent i 
technical name for bony fishes, with pectinated gills, viz. 


OST1KOPTERYGI1. 


Which may thus be divided into tribes 


Aberrant Gaoir 
ACANTIIOPTK 
ltYGII. 

Arledi. 


I. BALIST1N A, 
Pleetognathi, 
Cue. 


Spines in first dor- J 2. PEKCfNA. 
sal hard. 


Maxillary bones soldered 
lo the intermaxillarics, 
and both to the palatine 
arch. Opcrcula and gills 
concealed under the skin. 

Bones of the jaws free and 
complete. Operculum dis- 
tinct. Operculum or pre- 
operculum generally with 
dontated edges, or with 


spines. 
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Qua *>. A re all these 
Ctenodians of A- 
gassiz i 


3. FISTIJLAKINA. 


Bones of the jaws free and 
complete. Operculum dis- 
tinct. Operculum, and pre- 
operculum generally with 
smooth edges. 

Ventral fins, when existing, 
inserted under the pecto- 
rals, and directly sus- 
pended to the bones of 
the shoulder. 

Ventrals suspended behind 
the pectorals, find not at- 
tached to the bones of 
the shoulders. 


Noinni (inori*. f 1. PLEURONKC- 
M A LA COPT E- ! TINA. 

RYGI1. 

Art cd). 

Spines in dorsals. 

soft. ! 5. CLUPE1NA. 

Quere. Are all these | Abdomiualcs, Cur. 

Cyeloidians of 
Agassiz ? 

Observation . — The Balistina by the confluence of the bones of their 
jaw, and by the tardy induration of their skeleton, c\ idcntly lead oil* to the 
Sturgeons, with which they agree in having their free branchiae opening 
by a perforation in the skin behind the temple. 'Hits Fistularina evident- 
ly lead off to the Lophobranchii by Ptaiilarin. Unfortunately, I have 
not been able to find a near character to separate FistnJarina from 
Pvrcina ; but they are natural groups, because each forms a circle 
The following groups appear to he nearly those into which the abo\c 
tribes may be naturally divided : — 


1. Balistina. 2. 

1. Balistidio? i. 

2. Ostraciontiila* i 2. 

3. Cephalaspis' ulya. A. 

1. Orthogoriseidas ! * 1 . 

5. Diodontidic? 5. 


PcRCIW. ». 

Chsetodontidio. 1. 

Pcrekhe. 2. 

Scorpamkke. 3. 

Cirrbituhe. d. 

Spar idle. 5. 


Pistol ah in a. 

Seombrkhe. 

Pistulavidie. 

Gobioidie. 

Lophiadaj. 

Labridsc. 


d. 

Plcuuonlctin V. 

5. Ci.urUNA. 

1 . 

Anguillidte. 

J . Siluridii!. 

2. 

Echcneidac. 

2. Cyprinida;, 

3. 

Cyclopterkbe. 

3. Esockhc. 

1 . 

Plcuroncetidae. 

1. Clupckke. 

,5. 

Gadidte. 

5. Sftlmonidae. 


Observation . — l do not believe the above places of the families of 
Balistina to be correct. Besides 1 only know four. I shall say little 
therefore respecting them, except that I suspect some undiscovered 
family of BALISTINA leads oft’ to the genus Monocentris, among the 
Scorpienidaj. I shall begin therefore with the true PEIiCINA and 
the family Scorpicnkhc. The following are the probable genera ot 
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Scorpa’nuhe, which family agrees with the group called lkiccte Lori- 
cata 3 by Cuvier . But it is rather a stirps than a family, and the follow- 
ing genera ought to be deemed of the rank of families. 

'1. Monocentris, Free spines in lieu of first 
Aberrant Group, Linn. dorsal. 

Head either tuber- 1 2. Trio la, Linn. Two distinct dorsal fins, 

culous or spinous, 3 . Scoup.en \, Linn. Two dorsals more or less 


Aberrant Group, Linn. dorsal. 

Head either tuber- l 2. Trio la, Linn. Two distinct dorsal fins, 

culous or spinous, 3. Scoup.en a, Linn. Two dorsals more or less 

confluent. 

Normal Group. r4. Orcosoma, Cud. Vcntrals complete. Free 

cones in lieu of first dorsal. 
Head neither tuber- « f». G ystekosteus, Ventrals reduced to a spine 
culous nor spin- Linn. or spines. Free spines 

ous. L in lieu of first dorsal. 

For subgencra, I must always refer to Cuvier and Valenciennes. 

From Scorpicna we proceed by means of the subgenera Sebastes 
among the I’ercidae, which is a family that I distinguish by having 
seven brauchiostegal rays, no mailed cheeks, no scales on the (ins. 
and always teeth on the palate. 

Probable genera of Pcrcidie. 


[oiimal Group. r4. Orcosoma, Cud . 

Head neither tuber- f». G vsterosteus, 
culous nor spin- Linn. 


A ul hr ant Group. 


Two dorsals dis 


Typical Group. 


r 1. PiuiCA, Lin iL. 

^ 2 . Opogon, Lavep. 
3. Knoplosus, Cuv. 
r 1. Serranus, Cue. 


Two dorsals con-J it. Ocevina, Cue. Teeth small, not hooked, 
fluent into one. | Preoperculum not den- 

tated. 

From Enoplosus we proceed to Ephippus among the Chaitodontuhe, or 
Suuamipknnes of Cuvier, of which the following arc probably the genera — 


Dorsal fins near. Teeth all 
small, preopereuium not 
dentated. 

Dorsals separate, some of 
the teeth long. 

Dorsal fins near. Prcoper- 
c ulum dentated. 

Teeth hooked. Prcopcrcu- 
lum dentated. 

Teeth small, not hooked. 
Preoperculum not den- 
tated. 


Aberrant Group. , 1. Eriurrus, Cue. 


No teeth on the \ 2. Psetii's, Cumin. 
palatines. I 

I 3. Cii.etodon, Linn . 


Dorsal emarginate, so as to 
shew it to be composed 
by the confluence of two. 
Vculrals distinct. 

Dorsal not emarginate. 

Vcntrals evanescent. 
Dorsal not emarginate. 
Vcntrals conspicuous. 
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✓ 4. Toxotks, Cuv. Dorsal long, opposite to the 
Normal «>oup. ana), an.l reaching close 

to the caudal. 

Tceili on the pala- 5. Pemphekis, Cuv . Dorsal short, opposite to 
tines. the ventral, and far sc- 

^ parated from the caudal. 

From Clnetodon we proceed to Amphiprion among the Sparida;, 
w Inch differ from the ChietodontidcC, by having no scales on the fins, and 
from the Perchhe, by having no teeth on the palatines. The following 
may be the natural arrangement of Sparidte into genera: — 

Aberrant Ouour. , 1. Ampiiipkion, Bl. One dorsal. Branchial rays 
SUryFNOIDESXVi?. ! less than seven. 


SCUENOI DES, Cuv. 


Operculum with j 2. Phistipoma, Cur 
spines. Pr coper- j chial rays, 

culum dentated. 3. Scj,t:na, Linn. Two dorsals distinct. Se- 
^ veil branchial rays. 

Typical Group. c 1. Mjena, Cup. Upper jaw extensile. 

No spines on the M amides, Cur. 

Operculum and the^ fi. Spares, Linn. Upper jaw not extensile. 

Preoperculum not Sparoides, Cuv. 
dentated. 

By means of Polyncmus we pass from Sciiena to the Cirrliituhu, 
which dilfer from the Pcrcidae in having m general either more or less 
than seven branchial rays, and from the Sparida! in having teeth ge- 
nerally on the palatines. The Cirrhitidie, how r evcr, dilfer from each 
other very much in form, as may be seen by the following genera which 
are clearly of the rank of families . — 

< 1. Polyncmus, Linn. Two dorsals distinct. Ven- 
1 trals subabdominal. 


3. Scj/ena, Linn . 

' l. M ena, Cuv. 

M amides, Cur. 
^ 5. Spakls, Linn. 
Sparoides, Cuv. 


less than seven. 

One dorsal. Seven bran- 
chial rays. 

Two dorsals distinct. Se- 
ven branchial rays. 

Upper jaw extensile. 

Upper jaw not extensile. 


Two dorsals. 


2. Mull us, Linn. 


{ 3. Tuachimj.s, Linn. 


Two dorsals distinct. Ven- 
trals subpectoral. Bran- 
chial rays less than seven. 

Two dorsals united. Ven- 
irals subjugular. Bran- 
chial rays more than 


One dorsal, ven- 
tral fins subpcc- 
toral. 


4. Beryx, Cuv. 


■ 

toral. \ 3, Cirriiites, Branchial rays less than 

[ Conem. seven. 

By means of Trachinus w r c return among the Scorpaenidac, from 
which we set out, so that the circle of PERCINA is completed. We now 
therefore proceed to the next tribe, FISTUL ARINA, which we enter 


Branchial rays more than 
seven. 

Branchial rays less than 
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by reason of tlic affinity reigning between the Chactodontidie and Scorn- 
bridse, as displayed in such genera, as for instance, Brama and Coryphiena. 
Probable genera of the Scombridae, or family Scomberoides of Cuvier. 


Body regular and 
pisciform. 


r 1. Corypii/ena, Linn. 

2. Xiphias, Linn . 

* 3. Scomber, Linn . 


Leading ofl‘ by Thyrsitcs to 
Lepidopus. 

Ventrals inconspicuous. 


Body laterally com- ^ Stromateus, Ventrals inconspicuous, 
pressed, and ver- ^ Linn. 

tically elevated. L 5. Zeus, Linn. Ventrals conspicuous. 

By Lepidopus we enter among the Eistiilaridac, or long eel-shaped 
Acanthopterygians, which may be arranged as follows, viz : — 


'IVENOIDES, Cur. 1. Lepidopus, Co- Muzzle elongated; month 

One long dorsal. nan. considerably cleft, and a 

Cranium not pro- caudal fin present, 

duccd into a tube. ^ 2. Cepola, Linn. Mouth considerably cleft, 

Body lolerably uo caudal fin. 

compressed. 3. Gymnetrms, HI. Muzzle elongated, mouth 

h small, caudal fin present. 

FISTULARIDES, f 1. Centriseus, Body oval, compressed, 

Cup. j Linn . scales conspicuous, dor- 

* sals two. 

Cranium produced J />. Fistulvria, Body elongated cyliiuln- 

into a tube. | Linn. cal, .scales small, only one 

[ dorsal. 

By Aulostomus we return to Lepidopus, and by means of (lymnctrns 
and one of its subgcnera, Mimenoides, we pass to the (JobioidiU, a family 
easily known by the extreme length and tenacity of their dorsal spines. 
The following arc possibly the genera which generally have a tuber- 
cular appendage to the anus. 

Ventrals not tbo- f 1- Bllnniks . L. Ventral subjugiilar, consist - 


2. Cepola, Linn. 


j 3. Gymnetrms, 

f 1. Centriseus, 
1 Linn . 


fi. Eistulmua, 


2. Anariuiicas. L. 

3. Callionymus. L. 


Ventrals thoracic, i. Muoil, Linn. 

or placed further Mugiloides Cm, 
back * than the 5. Gowns, Linn. 
pectorals. 1 


Ventral subjugiilar, consist- 
ing of only two rays. 
One dorsal. 

Ventrals none. One dorsal. 
Ventrals subjugular. Two 
dorsals. 

Ventrals separate. Caicums 
numerous. Two dorsals. 
Ventrals united at base. 
Caeca none. Two dorsals 
sometimes COIlfl uent in- 
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By means of Callionymus, Elcotris, and Chirus, we pass to the 
Lophiidic, or Amphibious Acanthopterygians, of which the known 
genera may probably be as follows ; but the truth is, that I have never 
had an opportunity of accurately examining any of Cuvier’s “ Labyrin - 
t hi farm Pharynyeals .” The following genera are chiclly to be ranked 
as families : — 


LABYRINTHI- pi. * * * * * 
FORM PHARYN- | 2. Anxeas, Cuv. 

GRALS, Cuv. <! O I'll I CL IM A I. OS, 

Carpal bones not j 131. 

elongated. ^ 

PEDICLE1) PEC- p \. Batkaciius, I3f. 

TORALS, Cur. j 5. Loimiius, Linn. 
Carpal bones cion- J 
gated. I* 


Spines in the fins { 
No spines in the fins ? 


One dorsal. 
Two dorsals. 


By means of Ophiecphalus wc pass to the Labndie, or fleshy lipped 
Fistularina that have no spines on their operculum or preopcrculum. 
Their genera are probably as follows : — 


Teeth concealed by 
the double lips, 
u loch are large 
and fleshy. 


1. Lahkus, I Aim. Muzzle not protractile. 

Body not laterally com- 
pressed. One dorsal. 

2. CioMi'iioses, Lac. Mouth protractile. One 

• dorsal. 

3. XhaieriiYh, Car. Mouth not protractile. 

Body laterally compres- 
sed. Two dorsals. 


Teeth uncovered by l. Acantiiurus, Hi 
the lips, which J Thcutycs, Cur. 
are single. ] Sc arcs, Linn. 

I 


Spines arming some part 
of body. 

No spinous armature on 
the body. 


By means of Xyriclithys wc return among the Scombridac, and so 
complete the circle of Fistularina, which is therefore a natural tribe. 

Let us now go back to the family Gobioidae, and by means of Gobius, 
we can easily make the transition from the tribe Fistularina to the 
Malacoptcrygian family Cyclop tcridoc, which forms part of the tribe 
PLEURONECTINA, i. e. Malacoptcrygian fishes, which have never 
their ventral fins abdominal. 

The families of Plcuronectina arc probably as follow ; but they are 
rather stirpes than families : 

2 M 
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Aberrant Group. 1. CYCLOPTE- Vcntrals united under 
RIDVE. tliroat. 

I Discoboli, Cur. 

2. EC11ENEID/E. Vent vals separate 

3. ANGU1LIDVE. Vcntrals none. 

^ Apodes, Linn . 

Normal G nou r. f \ . (i A D I lEK. Symmetrical body w i th jn- 

Gadides, Cue . gular vcntrals far apait 

from anal tin. 

^ 5. PE EURO NEC- Rody not symmetrical, liav - 

TREE. ing the vcntrals generally 

Platens \, Cur. a continuation of the 

. anal. 

Many genera of these families of Pleuroncctina are wanting, so that 
i can only guess the above to he the natural series. Rrotula and 
Macrourus certainly shew the affinity of Anguillithe to Gadidji'. The 
aflinity of SiluridiO to AnguillidrC is well known, so that we next pass 
thus to the tribe CLUPEINA, which arc Mahicopterygian fishes, with 
abdominal vcntrals, i. r. the same as the group called Abdominales by 
Cuvier. We arc now more truly on the ground of your “ Monograph on 
Indian Cyprinkhe,’' and 1 have little doubt of the following being really 
and truly the families or stirpes of the tribe CLUPEINA, viz 
ATRYLACEN- 1. SILURIDIE. No true scales on body ; repre- 
TEKA. Sill riles, Cut. senting PLAGIOSTOMI. 

Intestinal canal not 2.' CYPRINID/K. Rody scaly, mouth slightly 
furnished with J Cyprinoidls, Cup. cleft ; representing CYCLO- 
cieca. STOMI. 

3. KSOCIIX'E. Rody scaly, mouth widely 
Ksocns, Clip. cleft ; representing I.OPHO- 

n BRANCH 1 1. 

THYLACEN- r 1. CLUPKID/E. No second dorsal ; represent- 
TERA. J Clupejs, Cur. ing OST1NOPTERYGII. 

Intestinal canal fur- J 5. SA LMONIDvE. Second dorsal adipose repre- 
nished with caeca. I. Salmonides, Cur. senting STURIONES. 

I am often afraid of trusting myself to Mr. Swainson’s method of 
drawing analogies between things in themselves wide apart. A person 
may reasonably doubt the legitimacy of any comparison between a 
fish and an insect, or even betw een a fish and a bird ; because be may 
attribute all such resemblances to the imagination, the objects being in 
themselves so very dissimilar in every leading point of view. Rut no 
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one can doubt that a iish may legitimately be compared with a fish, 
and every one will I think see that there is no effort of the imaginati- 
on at work, when a Silurus is compared with a Chiloscyllium, a Cobites 
with Cyclostoiuous fishes, or some of the mailed Ksocidae with the Lo- 
phobranehic. The Clupcidas represent the Ostinopterygii typically in 
form, so that I have no doubt you w r ill discover the analogy, as yet 
unknown to me, which exists between the Salmonkkn and Sturioncs. 
1 was iguorant of the true arrangement of Cyprmidae until I read your 
valuable Monograph. I have now no doubt of its being nearly as fol- 
lows into genera or rather into families : — 

Intestinal canal long ; repre- 
senting STU1UONES. 


Intestinal canal short ; re- 
presenting OSTINOPTE- 
RVGII. 

Snout prolonged, no cirri. 
Branchial rays more than 
three ; representing LO- 
PHOBR VNC11II. 

Mouth provided with cirri _ 
Branchial rays three, CY- 
CLOSTOMI. 

Head tlattencd, round, and 
short. No cirri, branchial 
rays less t han three ; repre- 
senting PLAGOISTOML 
Hms we sec why the Platicaria has the form of a shark ! Why Loach- 
es, such as Schistura, J. M. have ail analogy to the Lampreys and My- 
\ines ' Why* Psilorhynclius has so long a snout ? And why Gonorhynchus 
has the muzzle of a Sturgeon. The nearer two groups are in general 
■structure, the more striking their parallel analogies will be ; and there- 
fore I think, that by comparing fish with fish, wc may obtain more 
striking analogies than by comparing them, as Swainson does, with 
mammalia, birds, or insects. At all events, w r c shall have less reason 
to distrust the ctlects of a fertile imagination. Still f am far from 
denying, that such analogies as he delights in exist in nature. 1 only 
say, that they are dangerous things to deal with, and that in his 
hands, they often become far-fctched and even ludicrous. The cause 


VISILE. M'CUL 


Bodv tegular. 


APALOPTERIN/E 

M'ClvL 

Body invested with 
a slimy mucus. 


1. P.EONOMINK, 
,/. VIA 

or OEM S C\ lMtl- 

M-S, L. 

V 2. S.VRC0I501U- 
N/K, M. 
or c LMJs LiUiCisccs, 
A7. 

;j. P.'ECELI ANvlS, 
./. 717. 

or r.LNus P r.cir ia, 
Sch. 

1. COB [TIN ;E, 

i 

b. PLATA CARIN.'E, 
/. M. 

or w.nus Pi. vv i - 
t Ml v, ,/. M. 
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of the greater part of the resemblances which lie discovers between 
objects the most apart from each other in general structure, seems to 
be a general law of nature which has ruled that, in every group of 
animals there should be a minor group more essentially carnivorous, 
another minor group more essentially herbivorous, another more 
aquatic or natatorial, and so on. These minor groups may also be 
characterized by one being more essentially terrestrial, another more 
essentially aerial, another more aquatic, another more amphibious, 
and so on. These general principles are the occasion of resem- 
blances between animals the most distinct in their structure, and 
therefore I understand perfectly what Swainson means when lie 
speaks of a Jl asocial type of fish ; yet surely it is an incorrect ex- 
pression, for so far from fishes having been created on the models of 
Kasores or Graliatores, for all that we know, birds may have been 
created on Plagiostomous or Cyclostomous types. The general model 
was undoubtedly one; but why Swainson should assume this one model 
to have been taken from birds 1 cannot dmne, except that in Orni- 
thology he is most at home. However, to return to the subject of 
Cyprinidaj, your arrangement of them shews another set of analogies, 
which I also think very conspicuous, for instance, 

The Pceonominscare the types of the family Cyprinidue. 

The Sarcoborinai represent the ICsociduj. 

The Po'ciliame represent the Ciupcidu 1 , 

The Cobitime represent the Salmonida\ 

Thu PlacycariniJL* represent the Siluridie. 

You will perhaps say, that the Cobitime ought to represent the Siln- 
ridie; but the relation between the Cobitina? and Siluridie is one of 
direct affinity , m which 1 perfectly agree with Swainson; and I have 
accordingly made the Cyprinidie and Siluridie contiguous groups in 
the tabic of CLUPKINA, given on the opposite page. 

When I can secure a safe private hand, I shall beg your acceptance of 
a copy of the third part of the 11 Illustrations of the Geology of South 
Africa.*’ In the mean time I must refer you to a copy which I gave our 
friend Dr. Cantor. In page V of that work, you will sec a Table which is 
in perfect accordance with your views ol‘ the value of the word genus ; 
but not perhaps with your view of the vtoviX family ; nor is what I have 
written above consistent with the view I have taken in that Table 
of the value of the words genus and family. The truth is, what in the 
foregoiag part of this letter are called genera, arc families and ought 
to end in ida, as the peculiar designation of that rank of group; 
but as these groups agreed wonderfully with the extent of the old 
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genera of Limuous, I left them that name for your more clear compre- 
hension of my meaning. To be consistent, however, with myself in the 
above mentioned Table, (page f) of the Illustrations,) the following ought 
to be the gradation of groups : — 

lletjnum. — \nimalia. 

S ubrcffiium .— Vertebra ta. 

Clams. — Pisces. 

Onto. — Os tino p terv gii . 

Triltus . — Clu peina. 

Sltrpcs. — Cvprinina*, above called “ Cyprinidje.” 

f Cyprinidje, above called “ Poeonominie, or the 
lamihj ^ genus Cyprinus.” 

denus. — Cyprinus. 

Subr/L'iitfs. — Tinea. 

Section. 

and so on to the specie*. 

Your Table therefore given, p. 201 of your Monograph, is more in 
harmony (except indeed the names, which are things of artifice, and 
haw. nothing to do with nature) with my Table given m the Illustra- 
tions, than is the foregoing letter; Jind 1 wish jou to understand tluit 
were I to publish on Pish, 1 would make it clearly understood, that I 
wcu LiniiaMis' genera to he groups of the rank of families, so that the 
groups above called Perea, Scomber, &c. ought to be called Percidio, 
Scombridiu, &e. 

I have now written enough to shtAv jou how I imagine Pishes may 
bo distributed into something like a natural arrangement. My views 
must of course be subject to a multitude of corrections ; but I think 
they are more connected, tluit is, they shew more unity than any Ich- 
thyological synopsis which I have yet seen. I have worked out the 
Plagiostomi with particular care, as my friendship with Dr. Smith made 
me pay great attention to his unrivalled collection of Sharks and Skates. 
If you would wish to see the conclusions to which 1 have arrived 
with respect to the Plagiostomi, 1 shall be happy to send you a sketch 
in some future letter. In the mean time, you may make what use ^ou 
please of what I have written in this letter, provided it be clearly un- 
derstood, that 1 am asking naturalists whether such be not the facts of 
the case, instead of dogmatically insisting upon it that they arc. I 
have no idea of publishing on Pishes, at least for the present. 

By the way, I observe that my old friend Colonel Sykes has been 
describing a number of Indian Cyprinidm in the Proceedings of the 
Zoological Society. Of course there must be 44 double emplois which I 
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Lope you will rectify. I am sorry that I have not heen able as yet to 
get any Cyprinid(r from our New Holland Rivers ; but. I attribute it to my 
own residence so far from any river, not to the absence of them. I am 
promised by friends, who have better opportunities, the result of their 
researches; but / receive nothing, as they know not how to catch the 
minute fish of the river. However I intend to try the Nepean River 
myself when I go down there, which I soon propose to do. In the 
mean time, my residence on the sea-side enables me to increase my col- 
lection of marine genera, and if there be any you wish for, I shall 
be most happy to send them. A thousand thanks for your kind me- 
thod of heating up for insects to be sent me from India. I shall be 
happy to pay any fair price for the collector’s time and trouble. Tell 
l)r. Cantor, that I depend on him to increase my collection of Annulose 
Animals, and that I hope he will soon write me. Tell him also, that 1 
have got a marine Serpent of the genus Pel a mgs, caught in the mouth 
of Port Jackson harbour, the only one our fishermeu have ever seen. 
If he wishes for it, it is at his service; for lie knows infinitely more of 
Serpents than I do, and my grand desire is, to increase my collection 
of Annulose Animals. 

****** 

****** 

llut I could go on writing to you on these subjects ad infinitum , and 
therefore L trust you w ill excuse any tediousness on the score, that my 
thoughts have been directed into this channel by the perusal of your 
Monograph. Pray remember me to Dr. Cantor, Dr. (inilith, Mr. ( Irani, 
and all who concern themselves with the works of nature, believing me 
always, My dear Sir, 

^ our obliged and truly faithful, 
W. S. M A Cl. KAY. 


12th October , 1840. 

1\ S. — As 1 have had no opportunity of forwarding the enclosed 
letter, I sit down to make some observations on it that occur to me on 
now reading it over some weeks after it has been written. 

I know not whether you will clearly understand my meaning in 
making the Cyclostomi the most typical of fishes. Cuvier says that 
u the Acanthopterggii form the type most perfected by nature;” and in 
this I agree with him, namely, that their structure is most perfected ; 
but the Acanthopterggii are not therefore the most typical of fishes, i. e. 
of a class, the general character of which is to be the most imperfectly 



Correspondence. L> * - r » 

constructed ol' Vertebra la. Cuvier talks much of the Acanthopterygii 
being the most homogeneous in their variations; but are not the 
groups of Sharks and Cyclostomi quite as homogeneous ? Nay, are not 
Vhhtlar'ta and Vomer more distinct from each other in form than a 
Shark from a Skate, or a Lamprey from a Myxine? 

There arc some relations that require still to be expressed by my 
foregoing arrangement, such for instance as that of Plat yce phut as to 
Efeolris, as that of Sphynena to certain Esocidae, &c. &c. Are all such 
merely relations of analogy ? If so, they arc expressed ; but I cannot 
help thinking, that the relation is still stronger than that of mere 
representation. 

All geological forms may I think be referred with case to the fore- 
going arrangement, even the most anomalous in appearance, such as 
, tphtdaspis ; tor this fossil form may in my opinion be understood by 
looking at the head of Plat yrephalus. However the most extraordinary 
forms of fossil fish belong to the Ganoids of Agassiz, or rather to the 
Sturiones, and those* other orders of the class Pisces, that present the 
fewest existing forms. But on this head 1 shall at once frankly say, 
that if any tossil iorms can be shewn not to fall into a place in the 
preceding arrangement, then my general Mew of Ichthyological affini- 
ties is wrong; for 1 am convinced that there is but one system for all 
animals, whether Antediluvian or not. 1 shall write you on Lohi niche in 
mv next, and send \nu some the \ery tirst opportunity. 


Description of an Instrument for measuring the hardness of Mine rats , exhort- 
ed from a tetter of Lieut. It. B. Smith, Esq., lienyal Engineers , dated 
Allahabad , 15 Ih January, 18*11. 

“1 ha\e long wished to find some easier method of determining the 
hardness of mineral bodies than that furnished by Professor Mob's scale. 

I have recently amused myself by constructing a little apparatus, which 
I fancy will answer the purpose. I gi\e 
jou a rude sketch of it, from which I 
dare say you will easily see the principle. 

The frame w r ork is of wood. The centre 
pin is of hard steel sharpened at the 
point, working in a screw socket in the wood, so as to admit of ready 
adjustment. When the instrument is to be used, the substance is placed 
under the steel pin, and certain w eights (1, 2, 3,) arc placed on the top 
of the frame. The loaded frame is then drawn over the mineral, and if 
the weight is sufficient to cause the pin to scratch its surface, its hard- 
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ness becomes known, and may be represented by the amount of the 
weight. For the harder minerals, it would probably be necessary to 
replace the steel by a diamond properly set ; but for the purposes I 
have in view, in testing the relative hardness of the usual building ma- 
terials, I think the steel will suflice. Tlie model I made appeared to me 
to act very well in the trials I made of it. Do you think the instru- 
ment might be used with confidence, or do you detect any thing fal- 
lacious in it !" 


Eli rad of a Leila from Captain C xurnnu., Assist ant Surveyor Genera ! , 

Madras. 

In my remarks about fever l should have mentioned, that it is com- 
monly known, and I have had opportunities of seeing that it is a tact, 
that the people of the hills of the mountainous tracts of Kimedy and 
(ioomsoor, suffer from fever when they descend to the plains and re- 
main there for ten or fourteen days, quite as severely as the people of 
the plains suffer from the climate of the hills; and 1 have been informed, 
that the hill people of the 'fable fands of the Salem district, dislike 
descending and remaining in the plains below for the same reason. 

I have sent you a paper on Pctrcfaction, published originally in the 
Madras Spectator , which is very interesting, and l hope you will think 
it worth republishing, it is l believe, translated by an officer in the 
Madras 8th Cavalry, from whom 1 hope wc may have more of the same 
kind. You will observe the bearing the subject has upon speculative 
Geology, in accounting at once for the association of trap rocks 
and silicified wood, without “ outbursts of thermal waters holding 
silica in solution,” and such other wild speculations, which arc particu- 
larly unfortunate, as such waters have in no case ever been known to 
silicify any thing, as in the Geysers of Iceland, where the only eifect 
they produce is incrustation. 

The paper was published in reply to some remarks of mine, doubting 
the organic origin of the “ w oodstone” of Trivicary, in which, misled 
by the compact appearance of some specimens I had seen, and not 
being aw are that any trace of the organic structure remained, I denied 
the sufficiency of the evidence derived from outward form and appear- 
ances as a proof of organic origin. In doing so, I roused the ire of 
some disputants ; but fortunately for the interests of science, as Mr. 
Kaye informs us in the Madras Journal , his attention was given in 
consequence to the search of further evidences in organic associations, 
from whence has resulted the interesting discovery of the fossilifcrous 
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deposit fit Sccdrapott to which Mr. I’ualittc alludes m ynui Iasi 
number. 

The discoveries of Messrs. Kaye and Cnnliite have not been confined 
'o the search lor fossils ; but they also discovered detached specimens 
among the silicilied trees of Trivicary, which shew a most perfect 
exogenous structure, with perfectly distinct medullary rays annular 
.■injrs, and detached longitudinal tubular vessels ; and in one, the number 
of these vessels, and the colour of the whole, give the exact appearance 
of a piece of cane, except that the medullary rays are, distinctly visible 
Some have imagined these appearance* to indicate a resemblance to the 
.^tincture of coniferous wood ; but Liiullcy mentions, that coniferous wood 

dist meuisbod by Hie absence of vessels in the woody iibre, ami besides, 
Hie shapes of the trmd»^ 100 feet in iengtli without a branch, mailt; 
i wide difference from any existing species. The speeimens in Mr. 
Kaye’s possession which I lia\e been obligingly favoured with a sight of, 
ave of large size (one nearly four inch; s square 1 ; and dosene well to he 
figured in Lindley and Hutton's Fossil Flora, and l have no doubt they 
would he highly \«Uicd in Kurope. The .solution of silica, alluded to in 
‘he piper on I ’eirif action, is probably the common potash silicate, and 
the. petrifying agent is the tiuosilicic acid of Knglisli chemists. This 
gas has the property of depositing a portion of its silica on coming 
into contact with water, and forms in consequence, long tubes on the 
end of the beak ol the retort, from which it is evolved when the end of 
the retort is played into water ; and ii is remarkable, that in the are- 
naceous matrix ol the Tnvicaiy uoodstone, fissures sometimes eighteen 
incite? long and an inch m diameter are found composed of water-worn 
grains of sand, aggregated by a mineral of a bluish lead colour, much 
’•esembliug iu fracture and appearance some of the varieties in the trap 
dvkis of Amboor. i have seen balls with a somewhat similar structure 
from the same place, and the arenaceous matrix also presents an appear- 
ance, which in my opinion plainly shew\. that it is not an unaltered 
sedimentary deposit, for although the ipuirtzose sand is l think un- 
doubtedly water-worn, yet it is mottled with spots of kaolm earth, •»(' 
a very pure white, which lias been by some mistaken fur lime, Ovc. etc* 
disseminated through the mass. 

Regarding your note at page HO, suggesting the use of the 
term “ porcelain clay,” instead of kaolin, the terms of course mean the 
same; but I much doubt if any more definite idea would be afforded 
to the generality of readers by the use of either one or the other : but 
I used the term kaolin, because it is generally made u^c of as applied 
more to an earth than a clay, llerthier classes kaolin as clays (ar- 
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gillc>) ; but it would be rather diQicult to define the dilVercnee In: 
tween a clay and an earth, for most earths arc in a certain degree 
plastic, as in the shape of mud. T am inclined to consider that a 
clay, which when worked lip with water feeds greasy, when squeezed 
in the hand. This kaolin i» plastic to a certain degree, for i lia\e had 
it thrown” by the common native potters into thin saucer-like 
vessels, and I commonly make use of it in chemical analysis for cru - 
cibles and muillcs, but it does not feel greasy; however, as this mineral 
it now' appears may become of some consequence in manufactories, 
it w ill deserve consideration in a separate paper. 

With regard to your remarks on the causes of haze, at page 1)1, 

I mu^t admit tliai there can be no limit assigned to which parti- 
cles ol'dii'l c.tn be carried by the winds. While our information is so 
small upon these subjects, it would bo idle to sit down gravclv to argue 
upon a subject of this kind, and it is e\cn difficult to think oi a good 
and plain tact upon which to show my suggestion, that dust is not 
the cause of haze in the air, is even probable. The best I can think of 
at the moment are the following: — A few da} < ago, with the thermo- 
meter about N0°, the wet thermometer depressed about and the 
barometer below its mean, the day broke with a sky overcast with 
hazy cirri ; that i^, no dear blue sky was to be seen, and though there 
were no visible clouds, vet the zenith appeared as if streaked with hazy 
iiuUsliiict clouds, like what sailors call u mare's tails” when in a clear 
blue xk\. The wind was steady at X. W. and a light breeze in the 
mo rami’, which increased m strength as the sun approached the zenith. 
The weather was unpleasant, and tlic air with a dry hazy appearance. 
We have no definite philosophic terms which will express my mean- 
ing of the appearance of the air, so that objects ten and twelve miles 
round were indistinctly seen like the dome of St. Paul’s, viewed from 

II unpslcad hill. A high range of hills, about forty miles off, was 
invisible. In Ibis state matters remained until noon, after which I 
observed some few cumuli forming in the N. E. a little above the 
horizon. These gradually increased in size and number, and in alti- 
tude, forming an arch about 15° in altitude, and extending from 
perhaps 20° in Azimuth on each side of N. E. in this state of 
things, I observed that all under this arch the air was not so hazy as 
in other directions, and that in the upper part of it some clear blue 
sky v\as visible between some of the cumuli, and the range of hills, 
which lies in a direction about East, was no longer quite invisible, but 
the outline though still hazy was distinctly to be seen. 1 noted this at 
file tunc as a strong fact opposed to the (what we will call for short- 
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jk’ss) *• dusty theory, " and as shewing the influence of moisture in 
clearing the air. 

Also in Kimed\, which is not more than sixty miles from the sea- 
shore, the air is generally beautifully clear, the climate being usually 
v cry damp ami when the air was dry it was generally hazy. Nmv 

1 remember correctly, these changes sometimes occurred at intervals 
of only two or three <l«i}s, whereas you will observe that had dust been 
the cause of the haze, it ought also to have produced the same effects in 
damp weather. 

l»ut I don't intend to draw you into a fruitless argument, hut only to 
make good the “ possibility” of a cause I have suggested. Jf we set to 
work to argue upon first causes upon the imperfect data which have 
been collected on the subject of Meteorology, we sludl he as had as some 
geologists, eosmogsisU as then ought rather to he termed. 

While in Kiniedy, l observed a curious phenomenon, which has been 
remarked upon, 1 flunk, b} Saussun' on Mont lUane, which was, that 
al night, during the very damp and cold weather, tin. sky in the zenith 
was more like black than blue, and the stars looked like “pantiles of 
burnished gold sef on black whet.” I would <pio(c J’nciry, hut am 
nearly as had as Mam all's light Vrose. The >k\ about the horizon, or 
vaiher near the tops of the surrounding mountains, was more of a decid- 
ed blue than m the zenith. 

While upon this subject, I recollect a curious instance of the extreme 
clearness of the air, 1 should perhaps call it tenuity, on t he loth of 
No\ ember lttd I, at Ooplauda. Venus was plainly \ cubic to the naked c}e 
at 11? o'clock, two hours from her meridian passage, day clear and sun- 
shine strong ; and agaiu on the IStli Nm ember at 1? o’clock she was again 
plainly visible. At this time 1 think n is stated, that Venus was not at 
her greatest brilliancy. I am not aware iliat Venus lias ever been seen 
in the same way, at least 1 have never seen it mentioned any where, and 
I have licvei seen the planet since in the same wav. 

I do not find any note of why I sought for the planet; hut think 
it was on account of the extreme clearness of the air. 

The star could not be seen unless the eye was directed exactly It' the 
place, which I did by a little three inch Kater’s circle, with a telescope 
magnifying seven times, having computed the azimuth and altitude for 
the time. After having seen the star through the telescope, I observed, <o 
my surprize, that I could still see it on looking over the telescope, and on 
calling a servant, and pointing carefully and exactly with my finger, he 
saw it also, and became so excited with delight, that not content with 
shewing it to all the other servants, the lad ran oil' to point it out to 
others ; and in a few minutes every one m the place was staring at Venus, 
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Dd'Umt •'/ <f repair of Captain C.\ Mi'hri.i., ,/\ sislaut S‘>n n t („ (Inara* , 
Madras , addressed to the Coal and Mineral Conran’ U c. 

I have not long ago forwarded, through the head of the survey 
department, a report upon the mineral carbonate of soda, afforded by 
lixiviating certain soils in the Barramahal. 

I shall heic only remark, that there arc .several uses to which this 
soda may he pul besides becoming au article of export; for instance, 
in saturating with it the common country vinegar made from sugai , 
or by manufacturing the vinegar from the destructive distillation ot 
wood. The acetate of soda thus made, might probably pay as an 
article of import into England, for the purpose of making acetic acul. 

Kegaiding the kaolin earth, which is (bund in great quantities in My- 
sore, I tiave also forwarded a report, which will probably reach the 
Committee. 

A very tine clay of tins kind, which burns of a tine white, is found 
somewhere about Arcot ; but l have- never had an opportunity of visiting 
the spot. A manufactory of goglets is established at the place, and 
arc an article of trade to many parts of South India. A mixture of this 
day, ground up with the Mysore kaolin, would afford a material for 
the manufactuie of the very lines t kinds of pottery. 

About five miles north of Salem, carbonate ol magnesia occurs m very 
great profusion as dykes and veins injected into an argillaceous tutfa, 
which is associated with hurnblendic rocks. The magnesia has evidently 
been injected in a state of pasty fusion, for the dykes and veins shew 
011 their side the most indisputable evidence of having been squeezed 
through narrow fissures, and is often found in every variety of mi- 
neral composition, from pure magnesia through all the varieties ot 
nctynolite and amianthus. As magnesian clays have been UfCd with 
success in the manufacture of porcelain, it is not improbable that this 
mineral might be valuable in the manufacture of improved kinds ot 
pottery. 

Iron is made in very numerous places in the Salem district-, by 
smelting iron sand. The mode of manufacture is exactly the same 
as has been described by Jiuchanan, (Journey in Mysore.) The iron 
sand is derived from the disintegration of the softer parts of the granite 
hills, and not from trap rocks, as has been very generally asserted, and 
there are several different kinds ; but how many, I am not yet able 
to state. The varieties can be readily distinguished by the colour, 
which in some is a deep coal black, and in others a lead coloured 
black. I cannot at present state the chemical composition of all the 
variencs ; but a black kind which 1 have analyzed yielded titanium 
and magnetic oxide of iron. 
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Magnetic oxide of iron occurs in Salem m great quantities, and some- 
times in considerable masses, and is occasionally pounded and smelted 
by the natives. 

There are no manufactures of cast steel in the Salem district, but in 
Mi sure mid near Chung amah it is made in great quantities. The ac- 
count given of the manufacture by Buchanan, and repeated by several 
writers, 1 have reason to believe to bo incorrect, the natives having de- 
ceived him • and indeed no chemist can ever believe that the account of 
the process which has been published, could ever produce steel. Through 
several natives, who have given me information on iho subject, I be- 
lieve the. true process to be conducted by fusing together two parts of 
wrought iron, and one of a kind of cast iron, which is obtained by 
smelling an ore which 1 have not yet been able to procure. But on 
thi* subject 1 shall be able to forward shortly to the Committee more 
complete information. 

Gold is found in small quantities in the Salem district, at (he base of 
a range of hills not far from Salem, on the road to Sankerrydroog, 
called the Ivanjali Mally. At certain seasons of the year, after the 
ram'* have fallen, a number of people find employment in washing and 
separating it from the sand of a nullah. The quantity procured is 
very inconsiderable, and I believe never at any time affords tlic 
workmen a greater profit than eight annas a day. 1 have, been 
informed, that some years ago an officer, (Lieutenant Nicholson,) 
was employed by the Government of Madras to investigate this 
subject, and to ascertain the prob .able quantity of gold which is pro- 
cured in several places in South India, particularly in Coimbatore, 
and that several valuable reports were made upon this subject, which 
might be procured on application to Government. 

Polishing slate is found either in the lulls of Cuddapah, or else in 
the Kurcumbaddy Pass, but 1 am not certain where, as the locality of 
some specimens which have been sent me by a gentleman is not well 
ascertained. 

What is generally called corundum, (the native coorunge), is found 
in many parts of the Salem district, particularly near Indore, and also 
in the Purmutty talook. It is collected by the natives while ploughing 
the fields, and is sold at tlic rate of thirty pounds for six annas. 
It is ot two kinds, of a dirty red colour and of a dark grey, the 
latter being considered the best. The general crystalline form is a hex- 
agon terminated by six-sided prisms. It lias a foliated structure, and 
frequently imbeds bright shining grains of a metal, which l have not 
yet been able to identify. 
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This mineral does not appear to me to be the true corundum, fm 
I find it evidently to be silicioijs on testing it by the blowpipe. It seems 
to me to be the grey flint mentioned by Ainslie. 

Very fine ribbon agates arc found in the Cuddapah hills, and in the 
district of Congoondy, from which latter place 1 have a specimen more 
than five inches in diameter ; they occur as rolled pebbles iu the river 
beds. 

Very fine specimens of rock crystals arc found near Vellum to the west 
of Tanjorc, where there is a mine in which they occur ; but the largest 
1 have seen is a hexagon of one and a half inch in diameter. In the 
bed of the Godavery, west of Rajamundry, very large specimens are 
found, some of which 1 have seen being nearly four inches in diameter. 

Saltpetre is manufactured in great quantities iu the Salem district and 
in Coimbatore; but this mineral product is so well known, that il 
hardly requires a particular notice. As the local value of the product 
is very little, it might, by burning it with charcoal, be converted into 
carbonate of potash, and that again by incinerating it with fragments 
of horns and hoofs, be converted into prussiate of potash, \\ hich from 
the cheapness of the materials in India, and the low price of labour, 
might he a \aluable article of import into England. 

In association with the magnesia at Salem, chromate of iron is found 
in detached lumps, and embedded veins in the mass of the dykes of 
magnesia. It is mined for to 40111c extent by the Company at INnlo 
No\o, who import it for sale. in the English markets. The mineral 
does not occur in any great profusion, and therefore the labour ot min 
ing for it is extensive. 


K if uL Phifu CoffL 

We arc requested by Dr. Spry, to stale that the paragraph relating 
to the non-payment of the coolies employed in searching for coal 
at Kyuk Phyu, which appeared in his letter in the hist Number of our 
Journal, was given on authority that appears to he incorrect; and that 
he has since been assured by the Principal Assistant to the Commis- 
sioner at Kyuk Phyu that the authorities of the province have, had 
quite adequate funds placed at Llieir disposal for prosecuting Coal dis- 
covery. 

Captain Lumsden has also communicated that the excavations (al- 
luded to in the letter of Dr. Spry, as being under execution) have since 
failed, after sinking to the depth of nineteen and sixteen feet respective- 
ly, but that lip has reason to believe that when the operations were 
stopped the stratum through which the workmen were passiug had 
nearly been pierced. 
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Mint } (tfityint / tlepoi l upon a portion of the. Districts of Nclloi f, Cuddapah, 

mu! (iitnlonr. {ip Lii:ut. Ouciitcklony, V. Cl. S., Madras Engineers. 

Tins is a very full report on 1 lie causes of failure that liave attended 
Mr. Ouchlcrlony's recent attempts to turn tlic Ncllorc Copper Mines to 
good account. AYo are always sorrj to liear of unsuccessful attempts of 
this nature, although, they are often more valuable than more flattering 
i*(aiemenls of the riches of mines. 

The district which was the scene of Mr. Ouchterlony ’s enterprise, is 
bounded to the westward by the (Ihauts of Cuddapali, the central mas- 
ses of which consist of granite. Towards the sea, a broad band of late- 
nt!* forms the general line of coast. Mica slate and clay slate, with occa- 
sional protrusions of granite, greenstone, and basalt, form the principal 
portion of these extensive districts. Transition limcstoue is, however, 
found on the Hanks of some of the higher granite elevations. 

At a place called jlyuiyutidolah, the clay slate is traversed by a huge 
channel of siliceous rocks, running N. K. and S. \V., and dipping almost 
perpendicularly, the clay slate being on either side much indurated and 
altered, and its beds to a small extent contorted. In the substance of 
portions of this quartzosc dyke green copper is seen disseminated 
through the stone in small scanty grains in the form of a silicate, and 
tinging the walls of the channel and sides of its fissures, with a solution 
of green carbonate. 

I'urlher than this, no ore whatever is to he seen, and the cold bare 
appearance of the rocks, very soon, satisfied Lieutenant Ouchterlony, 

that the search lbr ore in this locality was not a legitimate mining 
enterprise.” 

In another part of the district, (near Ncllorc,) composed of mica slate, 
extensive indications of copper ore occurs, consisting of round pebbles, 
imbedded in the alluv nun, and tinged green w itli carbonate of copper are 
seen ; similar green stains are seen on veins of quartz insinuated 
between layers of greenstone or hornblende slate and mica slate. 
Trials were made here in various places to a depth of twelve or four- 
teen fathoms, by Captain Ashton ; but the result invariably proved that 
the ores were not sufficient to pay the expense of blasting the hard 
rock, and keeping the mine free from water, which flows with remark- 
able constancy into the sinkings. 

Attempts were made by Lieutenant Ouchterlony at NayUyhern / , 
Cnmmuldhma> and other places, where similar indications w ere observed, 
with the same unfavourable results. Lieutenant Ouchterlony justly con- 
demns the reports of Dr. Ilcyne and others, who held out the most extra- 
vagant inducements to speculators in the Ncllorc mines. 
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Ei tract of a Letter from Lieut. Ouchtuklony, Madras Engine a 

“ The mineral you speak of, tlie magnesite, is very well known Lore, 
and it adds anollicr to the many proofs which could he adduced of the 
exceedingly bad state in which all such matters of scientific and economic 
inquiry rest in this part of the world, when an immediate channel for 
the employment of a newly discovered production of the soil is not 
at once hit upon. The person who first, I believe, drew attention to 
the importance of the carbonate of magnesia of Salem, was Dr. McLeod, 
of our medical establishment, who made various reports to Government, 
about its value in the formation of a hydraulic cement. They received 
much attention at the time, and an honorary reward was, 1 believe 
made to Dr. McLeod ; but lately the subject was dropped, until Colonel 
Palcy’s experiments at home drew attention to it, and if not now 
actually under favourable consideration, I imagine it is not quite lost 
sight of. 

“ I took several cwt. of it to England in ISilfi, to try to introduce it 
into the chemical manufacturing districts, hut mot with no encourage- 
ment; as Tenants house at Glasgow shewed me, that, they could deliver 
rough magnesia, resulting from the decomposition of the enormous 
quantities of magnesian limestone used in their chlorine works, at so 
low a rate, as to throw Indian magnesia in those parts — Liverpool. 
Manchester, and Glasgow, — quite out of the market. The mineral is 
exceedingly compact and homogenous, and it is impossible to obtain the 
“calcined magnesia” of commerce from it in a sufficiently impalpable 
state of division by a simple process by fire: it must he treated in the 
usual way with sulphuric acid, and tlie magnesia produced from the 
sulphate. For your purpose, viz. that of making the “ Epsom salts, ’ 
and also the calcined magnesia for medicinal purposes, it would of 
course answer admirably, and as I have a quantity here just now, I w ill 
send you up a cwt. or so to experiment upon. The principal locality 
is Salem; but it is also abundant in the Trichinoply, Coimbatore, and 
the Mysore districts; its site being in many places near enough to 
the banks of the Cauvcry to allow of its being brought down with 
the stream of that river to Porto Novo on the coast at a very low rate 
indeed, not so much as 10 rupees per ton, I am satisfied, and probably 
a great deal less. 

“ Its geological position is interesting, and I should much like to have 
an opportunity of tracing out its peculiarity and its connection with the 
igneous rocks, with which it is invariably found associated : indeed, its 
origin is most likely the same, though the hypothesis, that it may be 
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due to deposition from thermal wafers under great pressure, or other 
circumstances favourable to its induration, lias some grounds to rest 
upon. I have only once had an opportunity of seeing the magnesite 
in situ, which was near Trichinopoly, and about fifteen miles from the 
S. bank of the Cauvcry: it occurred in an extensive “pipe” issuing 
from the mass ol pyrigenous rock, (sienite and hornblende,) which form- 
ed the country, and as it reached its upper and partially decomposed 
surface, it spreads abroad into innumerable veins, clustering here and 
there into a nucleus, but generally finding their way individually to 
Ihc clay. As the mine was on a hill side, w e had only to scrape among 
the loose friable rock, until we came to the solid mass or pipe, when the 
mineral was brought away in prodigious quantities by simple quarrying 
with the pick : wc used it for cement for an anicut or masonry dam, 
which was under construction across the Cauvcry at the time. 

“ The mineral, however, is found all over the districts which I ha\c 
named, coming to the surface in patches, and almost every where to be 
worked in open day without any mining operations, pump work, &r. 
for a considerable period of time. Steatite is found occurring in the 
mass of the magnesite, and it is often deeply tinted by manganese. 
It is also curiously associated with the chromate of iron, which is so 
abundant and so rich in Salem ; but the particulars of this association I 
am unable to give you, from local ignorance.” 


Repot t on the Hot awe Garden of Seharanporc. Bij Dn. J\u,coni;k, Sit pet - 

intendent. 

The repovt of Dr. Falconer embraces a period of eighteen months, or 
from July 180!) to January 1811. In the first paragraph wc learn, that 
the expenditure of the garden is about 1,100 rupees per mensem, exclu- 
sive of the Superintendent’s salary of 100. 'flic entire expense of the 
establishment throughout the period referred to, being 21,000 rupees. 

In the 2nd paragraph we learn, that parties of collectors were started 
early in the seed season of 1830, into different parts of the Himalaya 
mountains, and collections made along the wide range formed by the 
plains up the Aluknunda river to the Niti Pass, on the Thibctiun 
frontier ; four detached parties in the hill tract between the heads of the 
Ganges and Sutluj, with a range of collection extending from the outer 
ridges to the Snowy Mountains ; a large and valuable collection from 
Cashmere, gathered around the valley and the adjoining portions of 
Thibet. 
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In the 3rd paragraph we learn, that in the previous year, 1838, 
a large mixed collection, consisting of upwards, of 500 species from the 
Himalayas, were sent to England at different times by the overland 
route ; but although they came up freely, a great majority of them were 
deemed hardly worthy of cultivation in England, and in consequence in 
the dispatches of the season 1830-10, attention was directed more to abun- 
dant supplies of selected choice species, than to numerical variety. The 
collection sent was still rich. The seeds readied England in excellent 
order, and for the estimation in which they were held, and their success- 
ful germination, (hardly one failed), the testimony of Dr. Lindley is re- 
ferred to. 

The 1th paragraph wc cannot abridge; it is as follows: — “Tlu* 
arrangements for the current season have been on a similar scale, and a 
still richer collection formed. An abundant supply has been sent of the 
Nooza, or edible pine, and other species of which but sparing quanti- 
ties went last year. 'Hie amount of the dispatches is only limited by 
the capabilities of the overland mail to transmit them/’ 

The 5th and Cth paragraphs relate to the introduction of valuable 
species into India; viz. the varieties of wheat cultivated in Upper Egypt, 
and grain seeds from Switzerland ; it being an axiom in scieutiiic agricul- 
ture in Europe, that grains gradually w ear out, if the same sort is con- 
tinually grown on the same spjpN, and that an importation fro hi distant 
localities is required to keep up the produce at the highest standard of 
quality. On comparing the Switzerland grains with the best Indian 
grains of the same sort, the superiority of the former was \ery apparent. 
The body of the seed of European wheat was formed of a farinaceous 
powdery albumen, which llcw r off into a fine dust on crushing; while 
the Indian grains w ere seen to consist of a hard long-looking albumen* 
which was broken with difficulty, shewing what English agriculturists 
call a “ sleety body,” and indicating a comparatively very inferior 
grain. According to my observation, this is the general character of 
the wheats cultivated in the plains of India; and it is worthy of consi- 
deration, whether the grains of the country might not be improved 
by the Government encouraging the importation of seed from other 
countries. 

We pass over 7tli and 8th paragraphs, relating to the introduction 
and cultivation of Rhubarb, Atropa belladonna, lljosyamus pallichis 
(Nov. spec. ?) Aconitum, fruit trees, and ornamental plants, which 
evince an Jionest interest on the part of Dr. Falconer in the success and 
utility of the establishment under his superintendence. 
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The following extract of a letter from Professor Lindlcy, in reference 
to plants and seeds sent to the Court of Directors from this garden, 
shews the important objects the Seharanpore garden is likely to accom- 
plish:— “I have great pleasure in informing you, that the result of 
the &ecds, tor which we have so repeatedly been indebted to the liberality 
of the Honorable Court of Directors, has been most satisfactory. A 
very considerable number of fruit trees, shrubs, and handsome herbace- 
ous plants, have already been secured to the country. Among the 
former, are the Deodar in abundance, as w r ell as other Himalayan Coni- 
feri and Betula Bhojputtra, which would alone render the exertions of 
the Company in the introduction of new plants, of national importance, 
especially since the large quantity of such things which is imported, 
renders it practicable at once to disperse them through the country.”* 

In the 11th paragraph, Dr. Falconer states, that besides the exten- 
sion of the Agricultural and Horticultural departments of the Garden, 
plans are in progress for the natural arrangement of the plants now 
contained in it. 

In the 12tli paragraph, Dr. Falconer states, that in conformity with 
instructions from home, an e\t(sn»i\c experiment is instituted for the 
cultivation of hemp. 

The loth and lltli paragraphs relate to a branch of the Seharanpore 
Garden at Mussoorie, iii which pines introduced from England, and gum- 
bearing plants and fruit trees from the colder parts of Central Asia, arc 
reared w ith success, as well as the hop ; although Dr. Falconer conceives 
little prospect of a good hop crop being produced, in consequence of the 
periodical rains, which arc unfavourable to the plant. Dr. Falconer re- 
eommefids situations in Affgaiiisthan, beyond the influence of periodical 
raitis, as holding out the best prospect of success, as for instance the 
steppe between Ghuzni and Mukoo, Fug wan and the vallics of Kohistan, 
for the same object. 

We learn from Mr. Griffith, who has recently seen the Seharanpore 
Garden, that it is a highly useful and interesting establishment, doing 
much credit to the liberality of the Government, and the talents of the 
Superintendent. 


* In a report by Professor LiniHcy, on the effects of a recent severe winter m Enghml on the 
plants raised from seeds sent home by Dr. Falconer, hardly any of the haulier kind:, from the 
Himalaya, were injured in Die slightest degree by the seventy of the weather ; but hole it as well 
as the hardiest English plants, and amongst those species which seem to thrne best m England, 
and promise most, is the Deodar, the introduction of wind) into England is a result entirely due 
to l)r. Falconer.— Ed. 



Ihporl on the Botanic Garden of Calcutta . Jig Dr. Wallich, Superin- 
tendent, 

This document, like the report of Dr. Falconer, consists exactly of 
nineteen paragraphs \ but here the resemblance ceases. As to the expense 
of his establishment, Dr. W. is silent, conscious perhaps, that the least 
said is soonest mended. In doing himself the honour of submitting his 
report, he asks permission to make earnest apologies for not having 
furnished it earlier. The report embraces a period of five years, from 
January 1836 to 31st December 1810, during 'which period the garden 
cost probable about 2,50,000 rupees. 

In the 2nd paragraph, Dr. Wallich ventures respectfully to rest his 
hopes of approbation on his anxious efforts to promote the Agricul- 
ture and Horticulture of India, on the list of plants (list A.) distri- 
buted from the Garden during the last five years, and on the list of 
persons to whom they were given, and the boxes in which they were 
sent. This is referred to as list 13. 

We have been at some trouble to analyse both these lists, and the 
following is the result abstract of plants dispatched from llie Botanic 
Garden for the last five years, to the following places : — 


Names of places where the Plants w ere sent to.] 


Plants sent to England, 

Ditto ditto to France, 

Ditto ditto to British Colonics, 

Ditto ditto to Africa, 

Ditto ditto to Stations in India beyond ) 

Calcutta, j 

To residents in Calcutta and its vicinity, 


No. of sorts, 
of Plants, j 

i 

Total , 
Number. , 

i 

m 

QJ 

J1 

CtJ 

u 

4,251 

5,0 15 

201 

1,392 

1,012 

58 

411 

002 

25 

427 

1,787 

39 

i,G09 

8,177 

128 

... 

1,72,101) 

145 


The total number of plants distributed in and around Calcutta in five 


years, thus amounts to 1,72,109 ; to all other parts of India and the rest 
of the world during the same period, the total number of plants distri- 
buted is 17,823, or rather less than onc-tcnth of the number of plants 
given out to persons residing in the vicinity of the Garden. Dr. 
Wallich carefully inserts in list A, the scientific names of no less than 
1,431 species distributed as above in five years ; but he omits to distin- 
guish in this list the useful from the useless, and the merely ornamental 
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plants, or even the Indian, from introduced species. Such serious omis- 
sions of details in the lists submitted by l)r. Wallicli, render this portion 
of his report of little value; as it is impossible, without a tedious and fruit- 
less analysis, to ascertain whether the plants referred to as distributed are 
such as are in any way likely to become objects of cultivation, or whether 
they are not such as might be obtained and distributed, as well, if the 
Calcutta Garden had never existed. 

The correctness of this last allusion is rendered highly probably, from 
the mere circumstance of 768 species out of 11151 having been named 
by Indian botanists; and we cannot be far out in referring one-half of 
the remaining 663 species to European botanists, to whom collections 
have been sent from India; thus reducing the operation of the Garden 
during the last five years to the distribution of 331 introduced species. 
Then taking the ratio of ten-elevenths as the proportion in which the dis- 
tribution is confined to Calcutta, the Botanic Garden w'ould thus have 
distributed to the inland provinces of India during five years no more 
than 33 species of imported plants. The next object is to ascertain by 
analysis of Dr. Wallicli’s lists, wliat these 33 species were, or at least, 
how many of them were useful plants. We find, for instance, in the 
1 13 i species we have gone over, only 82 useful plants; all the others arc 
more or less ornamental, without possessing any useful property that 
has yet been discovered, as far as vve can ascertain. Having thus noticed 
the general results afforded by the lists contained in the report, we 
shall now r endeavour to alford a cursory view of the document itself. 

In the 8rd paragraph, the Doctor sa$ r s, “ he has excluded annuals from 
the list with one notable exception— Henbane, which forma a sort of 
cultivation, important, extensive, and somewhat precarious, besides re- 
quiring much labour; of this plant he supplied to the Honorable Com- 
pany’s Dispensary, in January last, 15,000 full-grown individuals.” Now 
the consumption of henbane throughout the Bengal Presidency amounts 
annually to about lOOlbs. weight, and two-thirds of this comes from 
Neemuch. 

In the 4th paragraph lie has excluded nutmeg, clove, and mangos- 
tcen from the list, because these plants have never thriven under Hie 
Doctor’s care. The mangostccn never blossomed in the Garden ; 
the clove will not live in it; and the nutmeg cannot be reared in it from 
seedlings. The Doctor docs not appear to have resorted to any ex- 
pedients, witli a view to overcome these difficulties ; nor does lie refer to 
localities better suited, in certain cases, to such important operations as 
we are disposed to think, should be a part of the Superintendent’s duty 
to do. Dr. Wallicli seems unfortunately to be impressed with the idea, 
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that the introduction of plants into the Botanic Garden, or neighbour- 
hood of Calcutta, is the great object of the institution. 

The nutmeg, mangostccn, and clove, might, a priori be pronounced 
unfit for introduction into Bengal to any useful extent. One of the great 
points of utility in a Botanic Garden is, to procure plants for introduc- 
tion into localities that appear best suited to them, and one of the uses 
of a scientific Superintendent is, to point out those localities. There 
are places in the South of the Peninsula, uliicli appear to be well 
adapted to the three above-mentioned plants; but the Doctor docs not 
refer to them. 

Again, the Doctor slates, “ that he has been frequently rcrpicsted to 
furnish such common species as the Papaya, Guilandina, Moringa, &<:. 
to N. S. Wales; but he has thought it unnecessary,” he says, “ to burden 
the list with such common 10111108.” Why, the introduction of such useful 
plants as the Papaya, Guilandina, and Moringa to New Holland, is of far 
more importance than the thousand useless names that burden the list. 

In the 5 th paragraph, the Doctor enumerates 22 plants included 
in the list A, which are more particularly useful than any of the others. 

It is not stated by whom those useful plants wore originally introduc- 
ed. Were the Lcechce, Loquat, Alligator Pear, Wampec, Sapota, in- 
troduced by the Gardens, and thence supplied to individuals, or by 
individuals supplied to the Garden t We want information as to priority, 
to which merit is generally attached. Wo have no information regarding 
the extent to which they have been introduced, and none with regard to 
places in which they have succeeded best, although both these items 
are very important. 

The Doctor cultivates two sorts of oranges from Sylhct and Ben- 
coolcn. “ Vines do not succeed, although Dr. Wallicli had himself a vine 
at Seramporc .30 years ago, which he received from his benefactor and 
friend Dr. Carey; this bore fruit as well as several vines which that 
venerable and great man had trained against his house before Dr. 
Wallich ’s time; but the cultivation of grapes requires more attention, 
labour, and expeneo than Dr. Wallich can bestow on it in the Botanic 
Garden, the soil of which, somehow or other, is particularly unfavour- 
able to the plant.” If attention, labour, and expense, cannot be bcstow'cd 
in the Garden, where else can it be bestowed i A Government institution 
has greater internal resources than a private one. Why has not the 
soil been ameliorated ? We happen to know that it is capable of being 
improved, and that Mr. Masters did improve it very much. 

In paragraph G, Doctor Wallich states, he has had no success in the 
introduction and extensive cultivation of foreign grasses, and this is un- 
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fortunately but too true w itli regard to every other useful plant ; not 
«i single one that we arc aware of, lias e\er been introduced by means of 
the Botanic Garden of Calcutta since 1811, that could not, nud would 
not, have been introduced without it. We have no wish to undervalue 
the institution, but if Dr. W. will mention a single useful plant for which 
India is indebted to the Garden under his management, we shall ghully 
notify the circumstance to our readers. 

We cannot conceive that it was ever intended to introduce foreign 
grasses into Bengal. The question has been mooted, we believe, chieily 
with reference to Hindustan and our N. W. Provinces, not to a verdant 
country like Bengal. But the whole question appears to he, whether 
foreign grass can excel Doob grass — this is abundant throughout India 
during the rains and cold weather, failing partially during the season 
of drought ; during which, it or any other grass requires irrigation, 
which the natives are inclined in preference to apply to other objects 
of cultivation promising a better return. 

In the 7th paragraph, Dr. Wallieh states, in respect to plants 
“ yielding wood applicable to all purposes of life, targe and small, as well 
as those that arc strictly ornamental and horticultural,” that he believes 
the list will he considered rich and varied. It is to he regretted that 
Dr. Wallieh did not, like Doctor Falconer, distinguish timber trees and 
other useful plants by allusion to their properties in his list. We can 
only discover live species, each of them indigenous plants. With 
regard to the introduction of useful plants, Dr Wallieh confesses in 
this paragraph, that he feels much floatation whenever the question 
is the introduction of any new article of very momentous and exten- 
sive cultivation, as he has not lived long enough to witness any such 
grand improvement. This is a discouraging view of the case, which 
may be recommended to the consideration of Dr. Uu\lo, whose views 
arc in many respects just, and considerably opposed to those of Dr. 
Wallieh. 

In the Silt paragraph, Dr. Wallieh refers particularly to the 
riches of the ornamental plants, —to the Passion (lowers, Tlnnnbcrj/ias, 
Euphorbia vplcndms, herst la uobills , and Poinclaua reijia , “the latter 
second only to the former” in splendour, and which, from its exquisite 
beauty, Doctor Wallieh predicts will soon become a plant of common 
cultivation. Many plants which hav c been imported over and over again, 
have resisted all the Doctor’s endeavours to keep them alive. “ The 
beautiful, but so far rebellious species of Fuchsia arc most particularly of 
this description; nor will it excite surprise,” says Doctor Wallieh, “ that 
the whole class of Orchideir, which justly excites the pride of gardeners 



292 Calcutta Garden . 

at home, should be with us in the plains of India of such diflicult 
management." 

Loddige’s list of Orcliidcac embraces 1,000 species ; Dr. Wallich’s 72. 
There is no reason why these plants should be of diflicult manage- 
ment, if properly selected. The proper scope of the garden is the culti- 
vation of tropical products, and there is no reason why it should not 
be as rich in tropical plants, as European gardens are in those of 
temperate climates. Why therefore, arc so few distributed '{ We be- 
lieve that upwards of *2o0 species may be found within such a circuit of 
Calcutta, as will admit of their arriving in excellent order. But we 
know that Dr. Wallich, instead of despatching them immediately, keeps 
them at the Gardens, until obliged to send them home on sick cer- 
tificate. 

In paragraph 9, Dr. Wallich states, that the list of applicant* for 
plants amounts to 2,107 parties, to whom 190,000 plants have been sent, 
including 61,000 plants of Hyoscyamus, and with regard both to this 
plant and the Mudar, alluded to in the same paragraph, both may be 
had equally well and cheap w ithout the aid of the Botanic Garden. Dr. 
Wallich suddenly diverges from the subject of medicinal plants to 
that of his correspondence with Egypt, Africa, Island of Mauritius, 
the Cape, New Holland, America, France, and England; and, in short, 
to every part of the world with which India is in communication ; and 
he assures us, that most happy would lie be if this intercourse were 
more widely extended by means of steam. 

In paragraph 10th, Dr. Wallich remarks, that “ it will be easy to 
form an estimate of the incessant and laborious correspondence which 
this part of his duties entails upon him, and which would be far 
* less extensive in other parts of the world, where the business of 
a man’s life, official or not, is less hurthened with writing;” — nor is this 
the only demand upon Dr. Wallich’s time; for he assures the Govern- 
ment, that unless, the Superintendent assumed the function of Ship Agent, 
he would never be able to keep up the exportation of plants by sea. 
Our analysis of the list of places to which plants are distributed by Dr. 
Wallich will shew, that a sircar on a salary of 20 rupees per mensem, 
would be sufficient to relieve I)r. Wallich from this portion of liis duty, 
and leave his valuable time, now so much absorbed in writing, available 
for more congenial and philosophical purposes. 

In the 11th paragraph Dr. Wallich is confident, that satisfaction will 
be atforded from observing native names on the list of applicants for 
plants, as a gratifying instance of their botanical zeal, particularly as 
they must pay Dr. Wallich for the pots on delivery. 
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The 1 2th paragraph a fiords additional proof of the success of transmit- 
ting plants by sea in closed boxes, and of the kindness of commanders 
of ships, in conveying boxes gratuitously to and from India, for the 
Garden, which makes us regret that it is not richer in objects worthy 
of such liberality. 

The 13th paragraph refers to the number of boxes of plants imported, 
from Europe, of which there have been in five years 115 ; deduct from tills 
13 boxes in which the plants were found dead — leaving 102 boxes of living 
plants. A list of donors is given, but nothing stated as to the number 
of plants received alive, or how many oi‘ them are likely to turn out ail 
advantage to the country, 'fen or a dozen plants arc mentioned, but 
so vaguely, as with one or two exceptions, to leave the reader at a loss 
to know' when they were introduced. Dr. Wallich here compliments Dr. 
O’Sliaughncssy, whose most important researches connected with the 
medicinal drugs of the country arc well known to the Government, and 
who has found Crhnm Asia ft cum lad.-' cor him to be a valuable substitute 
for squill. “ The Pah tie caeca” Dr. Wallich says, “docs not like this 
climate at all,” and 11 lie should long since have attempted its removal 
to a more congenial one, if he had not feared that the transport would 
have endangered its safety.” 

In the 15tli paragraph Dr. Wallich observes, that there must be many 
medicinal and otherwise useful plants in existence, which it would 
be desirable to introduce into India, and he is only waiting for the 
establishment of steam communication* with the tropical parts of Ame- 
rica, and other countries, which are to a certain extent closed to us. 
“ It is not so much by means of seeds,” says I)r. Wallich, “ as by an 
interchange of living plants, that the introduction of the woody species 
can be expected to be accomplished.” We do not quite agree with him 
in preferring the introduction of w oody species by plants to that of seeds, 
w hich may be so well and easily packed, and in general arc possessed of 
greater powers of vitality ; but the success of extensive interchange 
now going on between Dr. Royle and Dr. Falconer, proves the import- 
ance of the transmission of seeds overland, and has altogether super- 
seded Dr. Wallich ’s Ship Agency via the Cape, both in the success and 
the convenience of tlicir arrangements. 

In paragraphs 18 and 19, Doctor Wallich regrets the reduction of the 
establishment of collectors formerly placed under him ; hut why were 
former collectors discontinued l We are not aw are of any reduction of 
the establishment on ill-judged grounds. In all large establishments 
it is easy to modify the employment of a few' o! the servants, and 

o 
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without incurving any increase of an expenditure, already much too 
great. 

One object of considerable importance connected with the difficulty ex- 
perienced by Dr. Wallich of cultivating in Bengal, seems to be entirely 
omitted in his report. Were such plants of temperate climates as ap- 
pear on the list of distribution freshly imported, or had they in any 
measure overcome the difficulties which doubtless exist in low er Bengal, 
Ccrasus puddum, Viola odorata, Camclia Kissi and caudata, Fragaria 
vcsca, Spiraea ltoxburghiana, Achilla? nobilis, Fraxinus floribunda, ike. 
would have given valuable statistics on this question. The localities of 
all the plants in the list should have been enumerated, and the useful 
properties of such as possessed any, should also have been stated. 

The labour expended in lists of mere names, might have been made 
to afford a valuable contribution to Botanical Geography. Of the 
ornamental plants, the richest portion of the list consists of Indian 
species, and yet it docs not embrace abo\e a third of our list of 
Melostomaccic. Of Composite, containing some thousand species, 
many ornamental, the list only presents 18 . 

Another point of great importance is omitted ; no details of the extent 
to which any useful plants have been introduced. Is Melanorrha-a 
still one of the Plantio Asiatics Rariorcs ; or are cabinet-makers likely 
to be able to avail themselves of its beautiful varnish ! 


Mu. J. B. T ass ix 

This gentleman, whose Maps are so w ell known to the Indian Public, 
being about to return to Europe, we cannot allow the opportunity to 
pass without offering our tribute to the liberality with which his time 
and acquirements, as a Lithographic artist, were always held available 
for works of a scientific or literary character. On our return from 
Assam, Mr. Tassin offered to lithograph the w hole of the Drawings of the 
Animals collected on that occasion, free of expense beyond tlic actual 
cost of paper and printing. The Plates of the Journal and Researches of 
the Asiatic Society were lithographed by Mr. Tassin, on the same liberal 
terms up to the departure of Mr. James Prinsep, wdio was so sensible of 
the obligation, that bad he lived, Mr. Tassin would not have been allow- 
ed to quit Calcutta without a vote of thanks, or some higher mark of 
the Society’s respect. 



Proposal to form a Zoological Garden in Calcutta. 

It is universally acknowledged that nothing has been 
created in vain ; and as this is true with regard to all objects 
that live, whether on the land or in the waters, it should be 
of itself enough to recommend the study of nature as a 
profitable pursuit. Of the myriads of creatures that compose 
the creation, man is only familiar with the few which have 
attached themselves to him ; scarcely forming a thousandth 
part of the equally curious and interesting creatures which 
have evinced a less tractable disposition for domestication, 
and still hide themselves in the recesses of the forest. 

It has therefore become necessary, in order to acquire 
a knowledge of animals, to assemble them together in 
collections. Small collections of wild boasts are maintained 
as objects of curiosity or amusement at native courts ; but 
such collections are small, and confined to the more ferocious 
and common description of beasts, generally such as afford 
entertainment by their encounters with each other. 

It has recently become an object of much interest in civi- 
lized nations, to devote collections of living animals to pur- 
poses of instruction as well as entertainment, and to form 
for their reception, what are called Zoological Gardens, in 
which they are arranged with the utmost convenience for 
observing their habits, and acquiring a knowledge of their 
names and peculiarities. About 15 years ago, a Zoological 
Garden was established in Loudon, for the exhibition of 
animals from all parts of the world. That garden has now 
become one of the most interesting places of general resort 
in the metropolis, and yields an income from admission 
tickets, of upwards of ten thousand pounds a-year. 

The cxpcnce of collecting wild animals in England is very 
great, as they must all be introduced from foreign parts ; 
and such as arc brought from warm climates require 
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expensive buildings, stoves &c. for keeping up the tempera- 
ture to that which the animals were accustomed to in their 
native climates. 

In Calcutta the expense of a Zoological Garden would be 
comparatively small, as trees would afford nearly the whole 
of the requisite shelter. 

India abounds in wild animals, which from the nature of 
their haunts in the depths of the forests, as well as from that 
of the climate, few persons can ever hope to become ac- 
quainted with, unless they are collected into a Zoological 
Garden. So numerous are the native animals of India, that 
it would be unnecessary to resort to foreign countries for 
materials to form a most attractive collection. Thus another 
great source of expense and difficulty attending such collec- 
tions in other countries would be avoided here ; while the 
interest and value of the Garden would be enhanced by the 
exhibition it would afford, of the unknown animals of the 
country. 

The Zoological Society of London, and similar Societies 
in other places throughout Europe and America, would no 
doubt be more or less interested in the success of the pro- 
posed establishment, and do their utmost to contribute to- 
wards its success. 

But whatever the interest and importance of such an 
establishment might be likely to prove in a scientific point 
of view, its success would mainly depend on its being made 
a place of recreation, and general amusement to the people 
of Calcutta. 

Mr. Ilaleigh, who has the merit of being the first to pro- 
pose this excellent establishment, suggests, that 150,000 
rupees should be raised in 500 shares of 250 rupees each, 
leaving it open to persons who do not wish to become share- 
holders, to subscribe such sums as they may think proper. 

This, however, would be open to the objection of placing 
what would no doubt soon become a popular institution, in 
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tlic hands of a Company, whose income, as Mr. Raleigh’s 
prospectus suggests, should he derived from the sale of 
duplicates to scientific institutions in Europe, and on the 
sale of tickets of admission to persons not shareholders 
nor subscribers. 

It is a matter of no consequonce how the money be raised, 
whether as an advance for shares, or as donations, or com- 
positions for annual subscriptions. A proposal so well cal- 
culated to open a place of rational recreation, and promote 
the interest of the city of Calcutta, is not likely to be allowed 
to fall to the ground for want of funds, and from the nature 
of the object, it would be necessary to have a sufficient amount 
in hand to begin with, as the principal outlay would be at 
the commencement for the preparation of the grounds, as 
well as for the purchase and collection of animals of interest. 


Collections . 

We have received an intimation from Major Davidson of 
Goal para, of the existence of four species of Fera 1 , between 
the size of the smaller leopard and that of the wildcat; 
namely, two sorts of grey cats, about the size of Felis ornalus , 
and distinguished from each other by the length of the tail ; 
.‘Id, a small spotted cat, with yellow tail ; 4th, a small striped 
cat like a tiger. 

F rom Captain Bogle and Lieutenant Phayre, we have re- 
ceived for Barrackpore since the publication of the last num- 
ber, two consignments of animals ; the first consisting of Papio 
Rhesus and a Iloolook, which died on the way; several speci- 
mens of Lemur tardigradus ; several Rhizomys , or bamboo 
rats, and Monitors ; which were sent on their arrival to Barrack- 
pore. The second dispatch, which arrived in June, consisted 
of a young Iloolook, three Lemurs, a Martin, two young Swine, 
a llhizomys, a Porcupine, a small Felis, and two spotted deer. 
These animals were generally in a sickly state on their 
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arrival, and as some of them were not considered fit to bear 
the additional journey to Barrackpore, were retained. The 
Iloolook, the Fclis, and the Lemurs have since died; the 
others have now recovered, and are to be sent to Barrack- 
pore. Captain Bogle remarks, and we fully agree with him, 
that the cold season is the most favourable time for sending 
animals to Calcutta. lie is therefore desirous of having all 
the cages returned to Arrakan, that he may, during the ensu- 
ing cold weather, renew the collection. We have been fa- 
voured by Lieut, tlopkinson of Arrakan, (where we rejoice 
to see so many animated with a spirit of inquiry,) with a col- 
lection of skins of various small mammalia and birds, a 
list of which we hope to give in our next number. Dr. 
Cantor has forwarded a series of the Entomological por- 
tion of his Chinese collections, together with seeds, to 
the India House, both in excellent order. We have been 
favoured with the following list of objects, which the Earl 
of Derby is desirous of introducing into England from 
this country : — 

Lemurs, Squirrels, Antelopes, Cattle, the Yak, Kiang, 
or wild horse of Thibet, anil Deer; the Green Pea-fowl, 
Mynaul Pheasant, Tragopas, Cliakur, P. Ilepbarnia , and 
other partridges, black and other Francolins, Polyplectrons, 
Bared-lieaded, Black-backed and other Geese, Cotton and 
other Teal, Mandarin and Java Ducks, Purple and other 
Gallinules, Pigeons of all sorts, Sonncrats and other 
jungle Fowls, Ilornbills, Jays, Starlings, Thrushes, and 
Oriols or Mangoc birds, Grosbeaks and Finches, Plovers, 
Quails, Vultures, Eagles, Owls, Herons, and other Waders, 
Cyrus and Cranes. There are many, no doubt in India, who 
will be happy to respond to Lord Derby’s patriotic wishes. 
His Lordship has already, with the aid of the Zoological 
Society, succeeded in naturalizing the Nylgliy, the Saumber 
Deer, the Spotted Axis, and Hog Deer in England. These 
animals now breed freely in Knowlsy Park, and in the 
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course of a few years, will become identified with the com- 
mon stock of English animals. 

From the Reverend Mr. White of Singapore, we received 
a small collection of fresli-water fishes, consisting of the fol- 
lowing : — & Ujstomus immaculatns , Systomus chrysoptcras , 
Anabas scandcns, Opliicephaltts wral, and a Plot os us, which 
all appear to be common to Bengal and the Straits, together 
with a species which will require to be examined more 
particularly. We have also received parcels of Echinidac, 
and a fish, Gobii/s rubicunda, from Lieutenant Phayre ; and 
from Lieutenant F. Hayes, outline sketches of two fishes of 
the Nerbudda, Pimelodus tengara and another of the same 
genus, called Oegra by the natives, probably Pimelodus rita , 
Buell. ; also sketch and two specimens of birds, an Edolius, 
M crops, and Psitticus, with several skulls, of interest. We 
have also received a serpent from Dr. Allen, of the ship 
Amherst ; and Sciurus maximus from Major Davidson, of 
the Engineers, obtained at Poree. 

The jot lowing corrections and additions arc requested to he made in Capf. 
11 niton's paper in the MU Number. 

Page 4G3, line IS, from top, for insured , read inspired. 

,, 4Gr>, ,, 12, „ „ for tires, read liters. 

„ 172, „ S, „ „ for naturally, read namely. 

,, 474, „ 11, „ „ after that, and before eti mates, insert the 

,, ,, ,, 10, „ for Death' s-hawk Moth, read Death's-head Motli. 

„ 4N1, ,, 17, after which, insert, went out of the ark as well as those 

which, Sfc . 

„ IS 1, „ 7, „ „ for our read one. 

,, ,, „ 21, „ „ before conditions, insert varying . 

Errata in the 5th Number. 

1\ 4, line 11, fioin top, for 170(> feet, road G071, the height of the lake on Mont Ceuis. 

P. 15, „ 10, „ „ for 10.40, read 100.40 the greatest known temperature of Madrid. 

,, ,, 12, ,, ,, for fiO, read 91, the gieatest known tempcratiuo of Lisbon. 

P. !»!>, line 11, from top, for ayalhmus, read achat ma; for Maui ice read the Mauritius, 

„ a 13, after remarkable , add fact. 

„ 14, For Helices unidens , read the biiujlc toothed Ifcltlui ' 

,, | j 1:> Por Pat tn/, read Pot tula. 
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f hi the Schistose formations oj the Table Lands of South 
India , with the characters of Uornbtendic rocks. By 
Captain J. Cam pueil, Assistant Surveyor General , Ma- 
lt ras fist a hi ish m en t . 

Till! whole 1 of the South India with which l am acquainted, 
is characterized by flat plains of an apparently general un- 
de; iating level, sometimes extending for many miles without 
an eminence of any kind, and presenting therefore the most 
monotonous aspect which can be imagined. From these in 
some parts rise' abruptly conical hills and ridges of granite, 
as mentioned in the descriptions of the granite of the Uarra- 
mahaL The plains of the Cranutic, of the northern Circars, 
of Triehinopoly, and of Salem, and also the Barramahal, all 
present precisely the same appearances, changed only in 
some parts by the greater frequency, or more close approxi- 
mation of the granite hills. 

It is the surface of these plains which afl’ords the arable 
soils, and even in the smallest arable tracts which are found in 
confined valleys on the summits of many of the table lands of 
Salem, of Kimedy, and of Goomsoor, the formation is precise- 
ly the same. 

The apparently perfect level of the surfaces of these plains 
is a deception, as may be seen by examining the beds of the 

principal rivers, which have so great a declivity as to run 
VOL. II. xo. VII. oct. 1841. 2 Q 
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nearly dry in a few days after having been filled; but the 
change of level is so gradual, as to escape observation by the 
eye. In proceeding west from Madras, by the valley of the 
Pulur, the plain of the Barramahal is gained at Vaniambady, 
(which is elevated more than 2000 feet above the sea,) by 
a gradual ascent the whole way, equal to about 10 feet in 
a mile, or J-^tli part of the whole. 

On examining the formation of these plains, by seeking 
sections in nullahs, and by wells, it will be found that they 
are composed of a series of thin contorted beds of crystalline 
schists, porphyries, pegmatite, and trap, and generally the 
absence of argillaceous slate and limestone, (as a rock,) is 
deserving of remark. 

The rocks which compose this formation are the following : — 
pegmatite, red or white felspar, porphyry, (as proposed in the 
Madras Journal) ; 1 make use of the term porphyry in the 
generic sense as defined by MacCulloch, and the rock to 
which the above expression is applied, is formed of angular 
crystals of red felspar embedded in a continuous mass of 
white felspar, and in the following the preposition, “ in,” is 
dropped. 

Also, quartz; claystone; quart/ felspar ; porphyry; trap; 
blacks chorl ; granular quartz and black mica in loose aggre- 
gation, (the mica schist of some writers); mica slate ; horn- 
blende slate, (rare) ; quartz rock, (very common) ; green- 
stone sienite ; augitie sienite ; kunkur in beds, or embedded in 
and sometimes graduating into a rock resembling loosely 
aggregated micaceous granite ; hornstoiie, (rare) ; friable 
gneiss ; gneiss ; iron schist ; crystalline black hornblende. 

Some of the beds closely resemble granite, both micaceous 
and hornblendic, in structure, composition, and general ap- 
pearance ; but differ from the granitic formations in being 
generally much softer, and frequently quite friable, and in 
never shewing any signs of cleavage. 
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The Petrological characters of the above rocks cannot be 
entered upon here ; but hereafter will be given under their 
respective heads ; for although I consider the identification 
of particular rocks to be of the greatest consequence to 
perspicuity in local descriptions, yet as the subject, of this 
paper is more Geological than Petrological, I shall postpone 
the minuthe for the present. 

The beds in which these rocks are arranged are very irregu- 
lar, and are very seldom continuous for any distance. They 
seldom exceed a few feet in thickness, and almost always 
fine out at both ends when both can be seen ; sometimes 
one bed is found embedded in another; sometimes parallel 
beds, in violent contortions, may be traced for some little 
distance, and soft masses in concentric layers are common 
in the friable gneiss and hornblendic rocks. 

The beds of the various hornblendic rocks form a very 
large proportion of this formation, and arc constantly divided 
by rhomboidal partings, both vertical and horizontal, the 
separations of which arc filled with kunkur. In a soft rock 
which may be calk'd friable! trap or wacke, seams of kunkur 
dividing it into rhomboidal masses three or four feet square 
are common. 

Massive beds of milk quartz are common, but they never 
take the appearance of veins, while small tortuous veins of 
quart/, both compact and sometimes friable, frequently 
only an inch or two thick, occur very commonly between, 
or crossing and cutting through several beds, and these 
veins, as in the Mysore red marie, fine out perfectly, and are 
never connected with the larger beds. 

In the friable gneiss and pegmatite, contorted streaks or 
veins similar to those described in granite are very common ; 
and also similar nests of sicnite, which are not harder than 
the embedding rock occur, apparently half melted and drown 
out into streaks which mingle in the mass. 

Generally the rocks nearest the granite are the hardest. 
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and the* softest arc nearest to the surface. The position 
of the beds is in the utmost confusion, sometimes vertical 
and sometimes horizontal. The dip is in all directions, and 
I have never been able to observe with certainty any general 
direction. At Salem and at Seringapatam, L have observed 
the beds to dip generally to the South East, by which the 
edges at the surface appear to have a N. E. and S. W. 
direction ; but it is seldom good sections of the strata can be 
found. The beds may perhaps have been deposited in their 
present form, and disturbed by disruptive forces; yet the 
contorted strata and tortuous veins of quartz, as also the 
various beds of quartz could scarcely have been so produced, 
and it will also be seen, that many of the alternating beds are 
formed of rocks generally allowed to be of igneous origin. 

In describing the granitic formation, 1 have remarked 
that the schistose series shew no signs of disturbance, by 
which was intended that they shew no signs of a general dis- 
turbance or elevation, such as would have resulted from a 
forcible elevation of the granite beneath them. The contor- 
tions and intersecting veins 1 do not consider as the effects 
of disturbing agencies, but, as original in the formation 
itself. 

Dykes of trap are common in this formation ; they arc al- 
ways vertical, and never branch off into veins. The trap 
agrees exactly in character with that in the dykes described 
by Lieut. Baird Smith, (Madras Journal, vol. ix. page 287,) 
in what he has called, in common with Dr. Bcnza, the sienite 
of Am boor, /. e. the Euritic granite, the characters of which 
I have before defined. 

The direction of these dykes is generally North and South, 
although they sometimes take other directions. They are sel- 
dom more than 12 feet wide, and the character of the rock 
changes in the same dyke sometimes through all the varieties 
of trap to t hornblende rock, and to basaltic hornblende; but 
never to basalt unless near granite. 
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The dykes are always divided into prismatic forms at right 
angles to their length, and what is very remarkable, on the 
sides these prisms are always displaced and canted slightly 
upwards, so that the lower angle of the upper prism extends 
beyond the upper angle of the lower one. Besides this, the 
faces of the prisms on the sides of the dykes shew a vertically 
channelled appearance, as if they have, when in a semi-pasty 
state, been squeezed into a fissure ; and also the trap on the 
sides of the dyke never adheres to the adjacent rock, as I 
ha\e remarked, it always does in dykes of basalt in granite. 
1 am not able to slate whether the displacement and canting 
of the prisms has place on both sides of the dyke, or only on 
one, nor on which side I ha\ e generally observed it. Secti- 
ons by which the side of a dyke is laid bare being generally 
formed by the course of a nullah, it very seldom happens that 
both sides are accessible at one place. 

In Salem and ihc Barramahal, the greatest portion of the 
minerals found occur in the beds of this series: of these the 
principal is Corundum. Magnetic iron ore also is found in 
great profusion, both as a crystalline schist, composed of gra- 
nular quartz, felspar, and magnetic iron ore, and in lumps or 
crystals of two or three pounds weight. 1 am informed also, 
that masses of two feet in diameter are found near At tool* in 
Salem. 

Out the whole of the plain of the Barramahal and in Salem, 
the surface of the granite is found at no greater depth than 
20 or 30 feet. In the stony and gravelly' plain of Trichino- 
poiy, granite is seen every where close to the surface, appear- 
ing above it in numerous places. In the eastern part of the 
table land of Mysore, 1 have shewn that the granite is to be 
found close below surface. Dr, Bcn/a, (Madras Journal, vol iv. 
page ],) informs us, that granite occurs at a short depth 
below the surface of the plain of the Carnatic, and I believe 
the same will be found to be the case* as far north as 
Berhamporc. 
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It is from the occurrence of this bed of granite, close below 
the surface, that water occurs in most parts of South India, 
at a depth of a few feet only. 

Few wells are more than f>0 feet in depth, and in general 
water is found in plenty at half that depth. About. Hydra- 
bad, I have been informed the wells exceed the depth here 
mentioned, being sometimes 300 feet before water is obtain - 
ed. The geological peculiarity which may be the cause of 
this, we have, I believe, no published descriptions of. 

It appears therefore probable, that the part of the Penin- 
sula of India, to which these observations are confined, is 
formed of a mass of granite, the general surface of which 
rises gradually from the level of the sea, up to an altitude of 
3,000 feet. 

Upon the surface of this mass, in some parts, there are a 
number of conical points and ridges, sometimes of consider- 
able altitude, (near Allambaddy on the Cauvery river, the 
summits are fully 3,000 feet above the rallies at the bases 
of the hills,) where it is channelled out towards Hie bed of 
the Cauvery river. 

A belt of these bills in cl esc approximation runs nearly 
parallel with the sea-shore along the whole coast of the 
Peninsula, and forms what arc generally called the Eastern 
Ghauts. This belt is not a connected ridge in any part, and 
is generally about twenty miles in width, and in no case over 
resembles what some writers have endeavoured to compare it 
to — a sudden break in levels, produced by a disruption of the 
rocks of the mass. 

There are of course many points of resemblance between 
the cc schistose scries” of rocks, and the primary schists of 
English authors, but we cannot consider them identical; in 
the first place, because tracts formed of the latter always 
form broken and rugged tracts, and are elevated and stratifi- 
ed at high angles conformable with the subjacent rocks : 
while the schists of South India never lie conformably upon 
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the bases of the hills, nor rise in that situation in any degree 
above the general level ; and also, the primary schists have 
always been referred to aqueous origin. Phillips, in his 
gneiss and mica slate system, insists upon the visible water- 
worn appearance of the debris of which they arc formed, 
while in the Indian rocks nothing of the kind can be found, 
and on the contrary, all the crystalline portions are formed of 
particularly sharp and well-defined angular parts. 

With the porphyritic series of primary schists of Dr. Boase 
in Cornwall, we cannot identify this formation ; because the 
Cornish formation is characterized by argillaceous schists 
and similar allied rocks. 

The general level surface of this formation, and its situa- 
tion in the bottoms of the hollows between the ranges of 
granite hills, naturally suggests the idea of its having origi- 
nated in the depositions, as a sediment from the detritus of 
older rocks; but it is impossible that the contorted and con- 
voluted beds and intersecting veins can have been so formed. 

That the formation may be a series of sedimentary deposits, 
subsequently altered or metunorphised by the action of heat 
is certainly possible, and the insulated beds of trap and dimi- 
nishing tortuous veins may he accounted for in the same 
manner; but to this theory objections may he found in 
the rhomboidal forms which are assumed by some of t lie 
trap rocks, with the seams between them both horizontal 
and \ertical filled with kunkur, and in other points also; but 
besides, if a graduation between this formation and the gra- 
nite is proved to exist, the same origin must be allowed for 
both. 

That the graduation between the scliisto.se and the gra- 
nitic formation does exist, I think is probable for several 
reasons : because in some localities a perfect graduation 
between portions of gneiss and the granite can be distinctly 
seen : because in the granite under the Mysore red marie 
formation, it may be distinctly seen that the direction of the 
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stripes in it, wherever it can he seen above the surface, is 
always nearly North and South, or about 15° N.K. generally, 
and in the same formation ; the few schistose rocks which 
occur in it, have their lamination always vortical and exactly 
corresponding with the direction of the stripes of the granite. 
It can also be observed, that these schists are only modifica- 
tions in the structure of the granites, from possessing a fissility 
parallel with the stripes. 

In Mysore the granite is exposed in flat surfaces, some- 
times of considerable extent ; but in the llarramahal the 
masses of granite are either so conical, or else in round glo- 
bular masses, that it is not easy to sec any particular direc- 
tion in the stripes if such exists, and the schists also are 
much contorted ; but generally, where they are found with a 
regular lamillar structure and vertical, the direction is North 
and South; and as in Mysore the schists are certainly mere 
modifications of the granite, 1 do not see any good reason 
why they should not be so considered also in the Harra- 
mahal. 

The beds of gneiss general]} occur below all the other 
rocks of the schistose series* and nearest the granite; and 
the graduation between them and the other rocks is cer- 
tain; but to prove* with certainty the graduation between 
the gneiss as a formal ion and the granite, would be a very 
difficult point, and much laborious examination must he 
necessary before we can assume as certain a point of so much 
consequence. 

The arable soils which lie upon the surface of this forma- 
tion are of very inconsiderable depth, seldom more than a 
foot or so. They are produced by the disintegration of the 
soft rocks of the surface, which generally yield easily to the 
native plough, and in consequence, we always find the colour 
and composition of these soils to answer perfectly to that 
of the rocl>s below them. 

Of these soils there are four varieties; — 
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1 . A poor gravelly soil intermixed with angular pieces of 

quart/ lying upon pegmatite and porphyries. 

2. Light red soil, with few pieces of quartz lying upon 

sienite. 

*L lied soil lying upon greenstone, with associated kunkur. 

1. Dark brown red soil, very ferruginous, intermixed with 
angular pieces of ferruginous claystone, lying upon trap. 

in none of these soils are pebbles ever found, the fragments 
of rocks being always sharply angular. Near the beds of 
rivers and water-courses, water- worn pebbles are frequently 
jound in the fields, but I have never in any part of India, 
set'ii pebbles in any other situation. 

Superposed upon the surface of the u schistose series’" 
deep beds of earth are sometimes found of several miles in 
extent , and sometimes 20 feet in depth. They are charac- 
terized by seldom containing fragments of rocks, and never 
any pebbles. That they are not. allmial is proved by blocks 
of granite being sometimes found in them, which are traversed 
h) veins of quart/, which also run into the earth, as men- 
tioned in describing the granite formation. As similar beds 
of earth never occur he tow schistose rocks, I am inclined to 
consider them as a separate formation, which maj he genera- 
lized under the term tcrraeeous series. 

Layers of sand, as found in alluvium, never occur in these 
beds. 

The soil is generallv red, or sometimes an arenaceous cal- 
careous loam, and generally portions of ramose kuiikur 
traverse them in all directions, both vertically and horizon- 
tally, and the pieces arc all in connection from the surface 
down to the depth of even 10 feet. A remarkable formation 
of this kind is found in the valley which runs north and 
south- west of Balcoiulydroog in the Barramahal, which is 
JO miles in length by 1 in width. 

The beds of the Rcgur soil, or cotton ground of the Salem 
and Barramahal, 1 consider as belonging to this series. The 

2 R 
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most remarkable bed of this kind occurs on the west side of 
the town of Darampoory. It covers a surface of about 16 
square miles, and is as well as I have been able to ascertain 
about 25 feet in depth. It lies upon a sienite in loose aggre- 
gation of grains of quartz and felspar, with a little hornblende, 
but I have seen no graduation between the two. The cotton 
soil as usual is mixed with small pieces of kunkur, sometimes 
so completely cellular, as to be quite like a honeycomb ; but 
which shew no signs of having been rolled or water worn, and 
on the contrary have frequently delicate protruding points, 
and the quantity of kunkur is greatest at the bottom of the 
bed, to the exclusion almost of the cotton soil entirely, so as 
to form nearly a bed of kunkur. Cotton soil has been fre- 
quently described as having k originated from the decomposi- 
tion of the trap rocks; a fallacy which was first, I believe, 
pointed out by Lieut. Newbold, and in which I entirely coin- 
cide with him. Trap rocks always in decomposition form a 
red ferruginous earth, which is found commonly on hills of 
globular greenstone. 

Beds of soil similar to these ha\e been often called a un- 
transported soils,” and their origin has been referred to the 
decomposition of granitic formations, without remembering 
that decomposed granite would give little besides a quart - 
zose sand. 

Between many of the beds of the terraneous formation 
and the schistose series, a perfect gradation and connection 
may be observed in the change of some of the softer liorn- 
blendie trap into a soft wacke, mingling with the beds of the 
terraneous formations; while long diminishing \eins from 
the beds of the schists run also into them ; and very fre- 
quently schists and earth connected with the terraneous for- 
mation may be seen alternating. 

In the Barramahal, beds of soil do occur which may be 
alluvial or sedimentary, or at least seem most probably to be 
so ; for no facts appear upon which the\ can be supposed 
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with any degree of certainty to be any tiling else. Such 
occur about the flanks of mountain ranges, and in the valley 
of the Paliar river at Vaiiiam baddy, and in these districts 
strata of sandy deposits are to be seen, and also rolled peb- 
bles and a few rolled blocks. 

The table lands of South India appear to be a peculiar 
feature of this part of the continent, for among all the imper- 
fect information to which I have access, I find no descriptions 
of any similar ranges of mountains. The hills of the Goom- 
soor country, and of Kiinedy in the Northern Circars, art' 
tracts of this kind, and in the Salem and the Barramahal 
there are several. Of these the best known are the Shaivary 
hills, 10 miles N. K. of Salem, the table land of which in ex- 
tent is about 8 miles long by 2 in width. The Ivolly Mally, 
alvi'ii 10 miles East of Namcul is a more extensive tract, con- 
ng about <>0 square miles. The Culry Mally, north of 
. ■ u* f < ontains about 1M0 square miles. In the Barramahal, 

. , is a small range, the (iailglierry hills, between Tripatore 
a; Wmiambaddy, which contains about 12 square miles, and 
the Jew mdy hills, SW. of Vellore, which contains about l!>0 
s<ju«ir(‘ miles. There are besides, a number of smaller tracts 
abom ‘>0 mill's soldi i of Oossor. The elevation of the flat 
surface on all these hills is much about the same, being 
between .’kfiOO and 4,f>00 feet, above the sea. 

Of all these ranges, the slopes rise abruptly from the plains 
of the ilal country, and are formed of globular masses and 
crags of granite, generally curitic ; the ascent is so rough 
and steep that, loaded catt le can neither ascend nor descend 
them on any side. The flat summits are formed of a number 
of intersecting low ridges of granite, of nearly the same alti- 
tude. The hollows between which are filled with schistose 
rocks and soil, so as to form vallies of not more than [- of a 
mile in width, above the surface of the plains of which, the 
ridges of granite project about 100 or 2(X) feet. 

On the Shairvaroy hills and on the south end of the Jawaudy 
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hills, conical summits arc found, elevated nearly 6,000 feet 
above the sea ; they arc peculiar for being round and smooth 
in outline, and are covered with a cellular ferruginous clay- 
stone, which appears to he allied to what Dr. Den/a has 
called “ luematitic iron ore” upon the Nielgherry hills. These 
high summits are formed of hornblendic granite, which is 
more solid and compact than the euritic granite of the 
other parts, and the claystone lies upon this. The claystone 
when pounded yields a deep red powder, in colour exactly 
like colcat.har of vitriol (peroxide of iron) and might perhaps 
be used as a pigment. In some of the cellular cavities, there 
is a sort of botryoidal dark coloured calcedony ; hut the whole 
Jkis much the appearance of a volcanic product. About their 
most elevated parts lithomargic earth occurs : but 1 do not 
agree with Dr. Bcnza in believing, that it results from the 
decomposition of the ferruginous claystone. 

A very singular peculiarity of these table lands is the oc- 
currence of the springs of water, which run copiously all the 
year round, L believe, without any diminution at any season. 

On the Shairvaroy hills, a spring of this kind is found about. 
100 feet only below the highest summit, and is of great 
advantage in watering the plantations of coffee there. In 
this case of course all the European theories for causes of 
springs fail, there being no higher level from which to bring 
the water, and although there are hydraulic principles by 
which waters could be imagined to be so raised, such as the 
transmission of the pressure of one column of water by inter- 
posed air to the top of another column, and thus multiplying 
the pressure ; yet if these ranges of hills are formed of a mass 
of granite, how can the fluid be transmitted unless through 
the softer portions between the blocks, or through a vertical 
stratification. 

It is remarkable, that the soils on these table lands are 
always much richer, and more ferruginous than those of the 
plains below. 
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The form of some of these ranges of hills has sometimes 
suggested the idea, that they might have hcen “ craters of 
eruption/’ and the red ferrugiuous soils disintegrated lavas, 
which filled the hollows upon the summit ; but 1 have never 
been able to find any satisfactory trace of lavas about their 
flanks. 

As the hornblendic rocks form a large proportion of the 
schistose series of rocks in South India, it may be useful to 
add a list of them with their characters, for the purpose of 
identifying those which have been enumerated. 

The mineral, which forms the characteristic ingredient in 
the following rocks, I have not been able to identify with any 
European species. It answers in outward characters to 
Jameson’s definition ; but in chemical composition, it differs 
widely from the proportions given by Thomson ; lie makes it 
a magnesian mineral, but most of the specimens which I have 
analyzed arc very ferruginous, and contain little magnesia, 
and approach more to the composition given by Thomson of 
46 Arfrcdsonite.” 

Hornblende in the Salem district is rare as a pure mineral, 
occurring almost always in cojyunction with others, and the 
crystals being generally small and often amorphous, the crys- 
talline form gives but little help. 

1 have specimens of compound rocks formed of this 
mineral, which shew a perfect graduation from the black 
varieties of perfect black granite up to a rock which has a 
grey-coloured fracture, and which to the bruise of the ham- 
mer shows a considerable quantity of magnesia in its com- 
position. I have found it to approach closely to l)r. Thom- 
son’s composition of hornblende. 

1 may here remark, that the appearance of the bruise by a 
heavy hammer is a very correct indication of the quantity of 
magnesia contained in a compound rock ; the whiteness of 
the appearance of the bruise shewing the most magnesia. 

Crystalline hornblende . — Formed entirely of crystals, or 
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grains of various sizes of pure hornblende* without any admix- 
ture of other minerals. 

Colour . — Shining deep coal black; sometimes a brownish 
black. 

Crystals . — Imperfectly foliated ; longitudinally deeply mark - 
ed or lined* sometimes striated. 

Fracture . — Uneven; smell none. 

Streak . — W hitish. 

Bruise . — Black, very little whitish. 

Weather td surface . — Brownish ; sometimes very little de- 
composed* sometimes decomposed* into a yellowish sub- 
stance of an ochrish appearance* but with the striated surface 
of the crystals still visible. 

Melts before the blowpipe into a black frit* or dull glass, 
with strong intumescence; sometimes with difficulty into a 
deep black perfect glass without intumescence. 

Called hornblende rock by MacCulloeh* common horn- 
blende by Jameson* found embedded in granite rock; also in 
beds in the schistose scries; also embedded in situ in kunkur ; 
sometimes contains crystals of green Augite. 

Is found four miles east of € Oossor* intersected with thick 
veins of crystalline while quartz and white felspar* giving 1o 
the mass which it forms* (a small hill,) a curious pyebald 
appearance. 

Black Granite . 

Colour . — Greyish black* nearly quite black when polished ; 
composition of black hornblende in the largest proportion* 
with grains of quartz and felspar. 

Fracture . — Irregular* sometimes imperfectly eonchoidal* 
perfectly granular* but generally like line-grained granite. 

Structure . — Of perfect crystalline grains of hornblende* 
which to a lens shew the characters of hornblende imperfect- 

* It is doubtful if it is decomposed, for I have lately got crystals 
containing the yellow ochre inside of them. 
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ly conglomerated together with grains of felspar and quartz 
perfectly visible by a lens. 

Streak and Bruise . — White or whitish. 

Is very tough, heavy, and breaks with difficulty under 
the hammer. 

Sometimes so very tough, that apiece of the si/e of a man’s 
list will resist completely the attempt to break it by a three- 
pound circular hammer. 

Melts imperfectly before the blowpipe into a black frit. 

Js the hornblende rock of liakewcll, and the primary trap 
and primary greenstone of some authors. 

Is known to Europeans by the name of black granite, 
which term is also used by Pinkerton (Petrology.) 

The masses often give a ringing sound when struck by the* 
hammer, like clinkstone, without shewing any difference in 
Ihc mineral composition. 

Graduates inlo hornblendic granite and into greenstone. 

Occurs in great profusion associated with granite, forming 
hills of piled globular masses, exactly similar to the bills of 
granite. 

Occurs in the schistose series, as varieties in the structure 
of dykes of trap, but never in beds. 

Has a perfect rhomboidal cleavage, and is used as building 
material sometimes. 


Hornblende Stale. 


To prevent mistakes, it might by some be thought best to 
reject this term altogether ; but if that was done, it would then 
he necessary for us to use or invent new terms, and 1 think 
we should find greater inconvenience from increasing the 
already too extensive terminology of rocks, than from using 
old terms in a new sense. 1 therefore propose to retain this 
old name, and to coniine its use as now defined. 

By common use, the term has been applied to a rock of 
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homogenous composition to the eye, and which splits up into 
thin lamina, .as commonly used for roofing and for writing on. 
In using the term, therefore, the above argillaceous schist 
is naturally presented to the mind, and although it dot's 
require a little stretch of the imagination to apply this term to 
the crystalline schists, such as gneiss, &c. yet there is no 
absurdity involved; hut when we come, like Dr. MacCulloch, 
to apply the term in a generic sense to a fanciful class of 
rocks, which are not associated together in nature, and to in- 
clude under this term the most incongruous rocks, which 
have not the slightest resemblance to 011c another, the term 
then becomes meaningless and absurd ; and accordingly 
most absurdly has it been applied unto every rock, for which 
careless and hasty writers could not readily hit upon a 
name. 

Dr. MacCulloch in Iona, (Western Isles,) describes a rock 
composed of black mica, in compact aggregation with quart/ 
and felspar, which splits into large slabs, /. e. has a schistose 
structure. This rock he remarks, polishes nearly black, and 
therefore most likely the colour of its fracture will be dark co- 
loured, and the rock therefore will much resemble those slabs 
of slate worked up in London into square! cisterns for water. 

There can he no doubt, that the above is a proper ap- 
plication of the term mica schist; but, we err greatly when 
we come, like some authors, to apply the term to any aggre- 
gation of quartz or felspar with mica, in which the mica is in 
very minute quantity. The rock has no longer a schistose 
st ructure even though the parallelism of the mica can he ob- 
served ; none but the most determined systematist will assert, 
in such case that the term can be properly applied. On 
the above grounds I propose, therefore, that we should con- 
iine the term hornblende slate as follows, to what is indeed 
only a schistose variety of black granite : — 

Colour — Black, sometimes a little speckled in appearance. 

Lustre , — Glistering like minute mica, from which it is dis- 
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linguislicd by the grains not coining off in minute lamina by 
the point of a pen-knife. 

Fracture . — Irregular and granular. 

Clearar/e . — Into lamina generally, not extensive, nor very 
1 liin. 

Structure. — Minute, requires a lens to see it, exactly like 
that of black granite, the crystals of hornblende being plainly 
visible. 

Fresh fracture, like black granite. 

Weathered surface more like schistose sienite, by the grains 
of felspar becoming more easily visible. 

Differs from schistose sienite, only in containing more 
hornblende. 

Is found embedded in granite, and also in beds in the 
schistose series. 

Greenstone. 

This absurd term for a rock almost always black or brown, 
appears to have been borrowed by Werner from the Swedes, 
by whom it was applied to a rock really green, formed of horn- 
blende and mica, with some particles of quartz, (Pinkerton’s 
Petrology.) The name has been very loosely applied by writers 
on geology ; but the correct definition may be, a confused 
aggregation of crystals of hornblende intermixed with a few 
crystals of dark-coloured felspar: the latter being in small 
proportion. It has a general dark hue or blackish appearance, 
in which it differs from sienite, which is speckled. 

Fracture . — Imperfectly granular and irregular, cleavage; 
none. The weathered surface has a rusty brown appearance. 
Occurs as beds among the schistose series. 

Globular Greenstone . 

The characters the same as greenstone, except that the 
blocks even of 12 feet in diameter, have a perfect concentric 
lamillar structure, by which it exfoliates into pieces about ail 

inch or two in thickness, having exactly the appearance ot a 

2 s 
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piece of rusty shell. When the softest of such blocks are 
exposed to the air, the upper surface often breaks up, and 
becomes disintegrated, exposing the spheroidal structure in a 
series of diminishing rings or steps, shaped like a Roman 
amphitheatre in miniature ; whence many persons have ima- 
gined, that the action of the air has produced the peculiar 
structure. This, however, is totally incorrect, and I have seen 
blocks in which two centres of spheroidal structure are plain- 
ly to be seen, and besides, the concentric lamina of both are 
traversed by the same fissure cutting through the whole of 
the block: which is a complete proof, that the structure is 
original. 1 have a specimen of about nine inches in diameter, 
being the centre of a block which was soft and friable, and in 
which the concentric lamina of about { inch in thickness are 
divided from each other by a perfect thin film of white carbo- 
nate of lime. 

On the road between Royacottah and Kellaiuungalum, 
about three miles east of Anchitty, may be seen a mass of 
greenstone rock, which in parts is friable, and several yards 
wide. It shews the concentric lamillar structure perfectly 
plain, with several centres; the concentric rings being marked 
by dark rings, which coincide with the scales into which the 
rocks divide. The concentric dhisions are not circular, but 
bent into irregular curves, which do not interfere with each 
other. In two places, irregular-shaped smooth masses of 
black granite are embedded, the upper half being denuded 
and exposed; around these, the concentric lamination of the 
greenstone coincides with the irregularities of the surface, and 
in one part w r hcre the central mass is split into two pieces, 
and the part slightly separated, the lamination of the green- 
stone bends in a curve into the hollow of the fissure. Near 
the mass of black granite, the lamination is very thin and 
fine ; but is rendered perfectly apparent by the same thin 
leaves qf carbonate of lime alternating with it. In the large 
mass of greenstone layers of carbonate of lime, Lth inch in 
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thickness occur also in the lamination, and irregular veins 
also run through the mass. 

It occurs frequently in hills formed of piled globular masses, 
associated with granite, and forming indeed a part of the same 
granite hill, the interstices between the round masses being 
filled with a sort of imperfectly granular and friable wacko . 
It must be considered, therefore, as one of the rocks of the 
granite series or formation. 

Sienite. 

l)r. MacCulloch first pointed out the impropriety of apply- 
ing this term to liornblcndic granite ; but as even by those 
who have admitted the correctness of his remarks, the term 
has still been fancifully applied to a rock of the same mineral 
composition as the granite, and* considered as associated with 
trap and porphyries, no definite idea can be attached to the 
term, and it is impossible to discover from the published 
descriptions of authors, with any certainty, whether the sienite 
of Malvern, Ike. is a granite or not. Without altering the 
application of the term, we may, however, be able tu use it 
with perspicuity as applied to Indian rocks, by strictly defin- 
ing the characters usually given *of this rock. 

It is composed of granular or crystalline hornblende, in 
aggregation with felspar. 

It differs from greenstone in containing less hornblende, 
and in having always a speckled appearance, which greenstone 
never has. 

In the greenstone, the felspar and hornblende are partially 
mingled together ; but in sienite, the crystals of both are entire- 
ly distinct, and in no way confused together. In greenstone the 
felspar lias a rusty red colour ; in sienite the felspar is quite 
white and resplendent, or sometimes is slightly red : but 
never dull in lustre. In small hand specimens, it does very 
closely resemble liornblcndic granite; but in mass, it can 
easily be seen that it has no cleavage, and that it has not the 
solidity and firmness or aggregation of granite. 
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It occurs in beds in the schistose series ; but seldom in 
association with granite. 

MacCulloch remarks, Ck that it is only when the base is 
composed of common (resplendent) felspar, that it resembles 
granite.” This is a matter of course, for as compact felspar is 
dull and earthy in fracture, it could not be like granite which 
is crystalline. Dr. Boase makes the difference between green- 
stone and sienite to consist in the latter containing quartz. 
This may be, but I cannot define it as a character of the 
Indian sienite, for it is almost impossible to distinguislibet ween 
resplendent felspar and grains of quartz, when crystallized 
together in Tine grains. It is sometimes distinctly striped or 
veined in structure by alternating stripes, or layers of granu- 
lar hornblende and white felspar ; of this kind a beautiful 
variety occurs at Iloonsoor, west of Seringapatam, where 
the veined structure is contorted into zigzag waves, not more 
than two or three inches in length, bent completely back 
upon the direction like the letter Z. 

Porphtjriiic Sienite 

differs from the last only in the crystalline grains of horn- 
blende being perfectly insulated and separated in a con- 
tinuous base of felspar, with a dull earthy appearance (proba- 
bly compact felspar). This lias also a perfect speckled appear- 
ance, and can therefore be readily distinguished from green- 
stone. 

Sch ist one S ionite— S eti i.it use l \) rp/uj ri t i c Sien ite 
are only schistose varieties of the two last, the rock having a 
tabular structure, or is finely laminated into thin plates, some- 
times not a quarter of an inch thick, or rather it has a tabular 
cleavage ; for in its mode of aggregation the composing mine- 
rals do not alternate, so as to cause a striped appearance. 
These rocks in petrological characters differ in no way from 
the above rocks, except in being schistose. They have gene- 
rally been included under the varieties of hornblende slate : 
but I propose that we should, in India at least, use the above 
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more accurate terms, which are quite as convenient as the old 
term, and have the advantage of perspicuity, as well as of 
conveying definite ideas. 

R/tomboidai Trap. 

Trap is another term in Petrology, which has been most 
abominably misused. As it is now made use of by English 
geologists, in a generic sense, for all submarine la\as, or 
rocks of undoubted igneous origin, modified by unknown 
agencies, without any respect to the mineral composition ; 
perhaps therefore it would be best to reject the term altoge- 
ther from a petrological definition, and leave it for the use 
of geological theorists. 

In India, however, the term has been very universally used 
as applied to rocks generally characterized by the presence 
of hornblende; and as in describing these protean rocks, a 
general term for such as we cannot arrange with any par- 
ticular species of rock, will be very convenient as a sort of 
lumber room ; I propose therefore we should limit its use to 
such rocks as have been described by Lieut. Baird Smith, as 
forming dykes in hills of Palicondah and Amboor (Madras 
Journal, vol. ix, page 287.) * 

The colour is generally a sort of reddish brown, a little 
speckled in appearance when viewed closely. The fracture 
surface is dull and earthy, never in any degree granitic. To a 
lens, the structure is to be seen composed of amorphous 
grains of hornblende, without glistering faces, mixed up with 
felspar in the greatest proportion, which partly isolates the 
grains and causes the approach to a speckled appearance. 
In structure, the masses are composed of a number of small 
rhomboids, not generally larger than three or four inches in 
the face. 

The. cleavage is generally in faces parallel to the faces 
of the rhomboidal prisms, and it breaks with difficulty in any 
other directions. It is very tough, and is broken with dif- 
ficulty. 
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It never occurs in extensive beds, but as veins and dykes in 
the schistose series, and in curitic (Pallicondali) granite. 

It is never found associated with, or embedded in the solid 
true hornblendic granite, and as remarked by Lieut. Smith, 
the rock enclosing the dykes never shews any altered appear- 
ance, nor is any change whatever, or sign of disruption to be 
seen in the adjacent rocks. 

It occurs sometimes associated with globular greenstone. 
Basaltic Hornblende — Basalt . 

I have already sufficiently defined these, while describing 
the granitic formation of the Barramahal. 

A ay He. 

As augite is considered by some mineralogists as a variety 
of hornblende, produced by being cooled in a different man- 
ner from a state of fusion, it may be as well to mention it 
here, although it does not form in South India any extensive 
class of rocks. Augitic sienites occur, answering to the rock 
mentioned by MacCulloch in the beds of the schistose series, 
and crystals of augite occur in hornblende sienite forming to 
gether a compound rock, which is not common, but deserves 
notice, as it is plainly shown that the difference between the 
two minerals is not produced as has been supposed. 


Topographical Remarks regarding Afghanistan , made during 
the advance and residence of II. M. 13 th Light Infantry , 
between 1st of April 1839, to 3 1 st March , 1840. By 
J. Robertson, M. D. Assistant Surgeon. Communicated 
bg Dr. Murray Insp. Gent, of Hospitals. 

Afghanistan is bounded on the north by the Hindoo- 
Koosh, traversing the country from east to west; on the east 
by the Indus ; on the west the Desert separates it from Persia. 
Beloochistan on the south separates it from the Indian ocean. 
At one time Balk, beyond the Caucasus, was added to the 
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Afghanistan dominions, as well as Cashmere, Herat, and 
Bcloochistan. 

Within these boundaries arc comprehended a great variety 
of soil and scenery ; but generally speaking, Afghanistan 
may be described as a vast aggregate of mountains, with 
intervening valleys of greater or less extent, varying in 
fertility and size ; sometimes stretching out into barren and 
arid plains almost entirely destitute of water, and with a 
scanty vegetation of camel thorn and prickly shrubs, only 
affording for a short time a little pasturage for the camels 
of the wandering tribes : in other places is to be found the 
well-defined fertile valley, highly cultivated, with a plentiful 
supply of water, producing abundance of fruit, grain, ve- 
getables, &c. 

Afghanistan may contain from 420 to 400, 000 square 
miles, a great proportion of which space is but imperfectly 
known, and has never been visited or surveyed, and consists 
in a great measure of a maze of mountains, for the most 
part hare and barren; but some are cohered with deep 
forests of pine and wild olive trees. The principal ranges 
are the Ilimalayah or llinb'oo-Koosh, Parapamisan, and 
the Solymau range, from which spurs and off-shoots branch 
in every direction. 

The portion of country traversed by 1 1. M. 13th Regi- 
ment was from Quetta to Cabul, by Candahar and (juznee. 

The general aspect of the country between Quetta and 
Candahar is barren and cheerless : consisting chiefly of arid 
plains, (almost a desert,) scantily supplied with saline brack- 
ish water, surrounded by rugged rocky mountains, with 
hardly any signs of vegetation. The regiment was exposed 
to severe and fatiguing duty, extreme heat, and great vicis- 
situdes of temperature. The bazar was w ithout supplies, and 
the country furnished almost nothing, for the crops had 
not yet ripened ; and fven the Pishcen valley, m Inch had 
been described as a paradise or oasis in the desert,, was 
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but partially cultivated. From this valley the road to Can- 
dahar leads over the Kojuk Ainran mountains by the Kojuk 
pass, where the troops suffered greatly from hard labour and 
exposure. 

The crest of the Kojuk pass attains to an elevation of 
about 7 3 5()0 feet, the base being 6,800. The rocks are of 
ferruginous clay slate of a soft friable structure, the strata 
nearly vertical, with a slight dip to the East, and running 
North and South ; the acclivity is gradual from the Pishecn 
valley, and the descent abrupt and precipitous towards Can- 
dahar. 

The Ferula asafuctida and rhubarb were very luxuriant, 
and abound in the hills ; there was also a tree which 1 
believe to be the Pistacia tcrebinthus, from which there 
exuded a viscid gum, having a strong terebinthinate odour : 
the Amygdalus liana, with many forms of European vege- 
tation, such as Stellaria, Boragineie, Uanunculacea;, Seduin, 
several of the natural family of the Piperita;, Leoutodon 
Taraxacum, Gentiana viscosa. Allium montamim, &c. 

From the Kojuk to Candahar, the regiment moved over 
arid plains, covered with tile usual stunted and prickly 
herbage, surrounded by bare rugged hills ; it suffered great - 
ly from the want of water, which when procured, was often 
brackish. After being exposed to great fatigues and ex- 
tremes of temperature, (the thermometer ranging from 54° 
to 103°,) we arrived at Candahar on the 27th April, and en- 
camped on a plain to the S. E., and distant about two miles 
from the city. 

Candahar, in lat. 31° 30' North, and long. 55° 30' East, is 
a walled town, containing about 60,000 inhabitants, situated 
in a fertile .and well watered valley, about 3,500 feet in 
elevation: the surrounding hills arc chiefly of limestone 
formation, rising above the plain from 300 to 3000 feet. 
The Urgliundab river, which flows to the west of the town, 
supplies the country with water, and around Candahar the 
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water is close to the surface. In the warm season the heat 
is great ami the climate variable : at times the wind is not 
only hot by day, but sultry and oppressive at nights, and 
loaded with dust. 

Fortunately, accommodation was found for the sick in a 
village about GOO yards in the rear of the camp, in a well 
ventilated building, which secured the sick from the extreme 
heat to which they would have been exposed in tents; the 
thermometer rose as high as 112° in the subalterns’ regula- 
tion tent, and even to 120° in the soldiers’ tents. 

A party of the regiment, 100 strong, was sent with the 
force that was detached to occupy Ghirisk, a fort situated on 
the left bank of the Hclmund river, 70 miles to the west of 
Candahar, and noted for its insalubrity. 

After leaving Candahar, the route to Gu/nce was up the 
valley of the Turnuck ; and, with the exception of the narrow 
strip of alluvial soil on the banks of the river, from a ipiarler 
to half a mile in breath, which was fertile and well cultivated, 
t he general aspect of the country was barren. From the banks 
of the river the ground rises by gentle undulations, is clayey 
and stony, covered by a stunted herbage of wormwood and 
prickly shrubs, and bounded on each side by bare rugged 
mountains. 

From Killati Giljee, and about Guznec, the country is 
more fertile and better cultivated. From Candahar 1o Guz- 
hov there is a gradual rise in the elevation ; Gu/nee being esti- 
mated at 7*7^0 feet above the level of the sea, and at Shash- 
gou, J3 miles from Guznee on the road to Cnhul, the top 
of the pass is 9,000 feet. From thence there is a gradual de- 
scent to Cabul, and the route followed is a succession of 
deliles and small valleys well watered and cultivated, and 
bounded on all sides by bare primitive rocks. 

Cabal . — -The city of Cabul in lat. 34° 38' 3" north, and long. 

G8° 31 ' east, is situated at the foot of a range of hills that cross 

the Cabul vallev. The Cabul river passes through a gorge in 

o ,,, 

L 
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the range : on the banks of this river, along the base of the 
mountain, and a spur oil-shoot from it, the city of Cabul is 
built. At tilt! extremity of the spur is the Bala Hissar, from 
which, up the crest of the spur and top of the mountain, a 
wall has been built, which extends along the mountain top, 
and has been continued by means of a bridge (now in decay) 
across the Cabul river, and over the crest of the hill on the 
northern side of the gorge, terminating on a spur of the hill 
at the extremity of which Deli- Ail'gli ana, a considerable 
suburb forming a part of Cabul, is situated. Deli-Aflghana 
and the Bala Hissar are the extreme points where the hills 
terminate, and thus form a sort of semi-circle enclosing the 
city of Cabul. On the south-west and south-east between 
those points, and without the city, is an open plain well 
watered and cultivated, and studded with mud forts, villages, 
and gardens. The gorge on the mountain range opens 
towards the west, and leads to the fine valley of Chardeh. 
On the right bank of the river, and partly occupying the 
gorge, is the Ku//ilbash, or Persian quarter of the town ; on 
the left bank are gardens and cultivated liclds; and lower 
down is l)eh-Aftghana, and the Morad-khaua quarter of the 
town t the latter also inhabited by Persians. On the right 
bank, between the Bala Hissar and the river, is the principal 
mass of the buildings of the city of Cabul. With the ex- 
ception of the great bazar, chou/ch , the town has a mean, 
dirty, tumble-down appearance ; the houses arc mostly two 
storied, built of wood and sun-dried bricks ; the streets narrow 
dirty lanes, where no attention is paid to cleanliness, drain- 
age, or ventilation. 

The Bala Hissar is built on a detached spur of the hill, 
and is situated to the east of Cabul. It is surrounded by a 
loop-holed stone wall about 30 feet in height, and consists of 
the Upper and Lower Hissar. It is 800 yards across in any 
direction, and is surrounded by a wet ditch 40 yards in 
width, and 1£ mile in circumference outside of the ditch. 
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The highest part of the Upper Hissar is about 150 feet above 
the surrounding meadow, and the lower is 00 feet. In the 
Lower Hissar there is the palace in the northern corner; the 
barracks were built for the 1 temporary accommodation of the 
troops during the winter, it contains 0,000 inhabitants. 

The wet ditch is filthy and muddy, filled with impurities, 
and 0 feet in depth, covered with vegetation. On the melting 
of the snow', and during the spring rains, the stench and 
effluvia that arises from it renders its neighbourhood very 
disagreeable, and cannot but prove injurious. From the top 
of the citadel there is a good view of Cabul and the surround- 
ing country; on the north-west, the Pugh man hills; to the 
north, the snow-clad Ilindoo-Koosh, and the plain shut in on 
all sides by ranges of mountains. The plain itself is crossed 
here and there by low hills, the intervening spaces being the 
meadows of Cabul, with cultivated fields, gardens, walled 
villages, and forts plentifully scattered around. The plain is 
watered by the Cabul and Logar streams, from whence numer- 
ous canals and water- cuts are led all over 1 he valley for the pur- 
pose of irrigation. About one-thinl of the valley is either cover- 
ed with water, or is marshy ground. North from Cabul, five 
miles, is the lake of Vi/eerahad, about 7 miles in length, and I \ 
in breadth ; hut varying considerably according to the season 
of the year. It is very shallow, and the drying up of its borders 
leaves the ground white with saline efflorescence. Along the 
foot of the hills, from the south-east of the Bala Hissar, is a 
very extensive marshy surface, and the other part of the mea- 
dows is merely what in England is termed a bottom, the water 
being close to the surface. On the melting of the snow and 
the spring rains all around the Bala Ilissar, the surrounding 
meadows appear almost covered with water, the resort of 
wild fowl in winter, and in summer and spring the source of 
intermittent fevers. 

Mountain Soil . — The hills around Cabul arc chiefly primi- 
tive, composed of gneiss in places assuming a granitic appear- 
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ana*, with dykes of dark porphyry tic trap and veins of quartz ; 
the height of the hill above Cabal is 1/200 feet. Cabul itself 
being 6,000. The Pughman situated to the N.W. have snow 
in their ravines and hollows the whole year rounds and must 
be upwards of 13,000. The lower hills in the centre of the 
valley or meadows, consist chiefly of limestone and indurated 
clay, in some places perforated by caves, the occasional re- 
sidence of wandering people. In the extreme north, towering 
above the* neighbouring mountains, arc the snowy peaks of the 
Ilindoo-Koosh ; the valley is also shut in to the east by ranges 
of hills, which may be considered as off-shoots from the Suf- 
fcid-Ko. On the top of one of them, and distant about 10 
miles from Cabul, a minar or Uactrian pillar is distinctly seen. 
The valley is shut in on all sides by bare primitive rocks, 
which by reflecting and radiating heat, must tend to increase 
the glare and temperature, but the air cooled by the snowy 
mountain tops rushes into the valley, moderates the heat, and 
produces vicissitudes of temperature. The soil of the valley is 
a light clayey alluvial deposit, from three to five feet in depth, 
to this succeeds gravel and sand, on reaching which, water is 
found in great quantity : many parts of the surface are 
incrusted with saline efflorescence, rendering the water more 
or less brackish. 

Climate . — In so extensive a country, there is a great va- 
riety of climate depending on elevation and position of the 
valleys. That of Cabul is considered extremely salubrious ; 
it is warmer than England in summer, and colder in winter. 
The thcrmometrical range is very extensive, from below zero 
to 102°. There has been no opportunity of calculating the 
mean temperature of the year in the Cabul valley, from the 
Regiment having been under canvas till the approach of 
winter ; the difference between night and day, the diurnal 
variation, is considerable, amounting to 40° ; the nights and 
mornings are cool, the noou-day sun hot. 

June, July, and August are the warmest months ; Decern- 
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ber, January, and February, are the coldest. The greatest 
cold was experienced in February, the thermometer falling 
several degrees below zero, but this winter was considered 
a severe one ; altogether about feet of snow fell during 
the winter. The sun at noon-day possessed sufficient power 
to melt the surface of the snow, rendering it disagreeable and 
wet, and the instant the sun went down, the surface became 
hard and frozen. 

The seasons are very regular ; from May till November 
the air is dry and clear, a bright blue unclouded sky, with 
scarcely even any rain, except only a few drops, not sufficient 
to wet the ground and lay the dust. In November a few 
showers of rain are soon followed by snow; in December, 
January, and February, there is snow and frost ; from the 
middle of March till the 1st May, there is almost incessant 
rain, the snow melts with the greatest rapidity, and the tran- 
sition is sudden from winter to summer, there being little 
spring. Thunder and hail storms occur at this period ; earth- 
quakes are by no means unfrequent during winter. It is 
said, that they are never experienced at Candaliar. If I 
remember rightly, Humboldt remarks, that in South America 
earthquakes are most severely felt in towns situated at the 
foot of gueiss mountains, which is the case with Cabul. 

The prevailing winds are from the North, N. W. and West, 
easterly winds occur but seldom. The mornings are generally 
calm and still, towards the forenoon a breeze springs up, and 
often blows fresh from the Hindoo-Koosh. The winter is ge- 
nerally calm and still, with little wind : at the breaking up of 
the winter, the winds are variable. 

Vegetable and Animal Productions . — As my knowledge of 
the subject is very limited, I shall merely observe, that in 
the comparatively cold climate of Cabul, the vegetation con- 
sists chiefly of the European forms. 

There are few indigenous trees, as during the marching 
in this country, with the exception of the wild almond and 



1530 Topographical Remarks regarding Afghanistan. 

Pistachia Tcrebinthus and tamarisk, those that have been met 
with occurred in orchards or cultivated places ; these arc the 
vine, peach, apricot, mulberry, walnut, cherry, plum, pear, ap- 
ple, quince, pomegranate, the poplar, (Populus alba,) the willow, 
the singed, white-thorn, and plane tree, (Platanus oriental is.) 

In the hills, or Kohistan of Cabul, various species of pines 
and cedars are found, along with the oak, elm, ash, and 
juniper. One of Ihe species of pine yields an edible seed 
termed the chlhjoza , and to be had in the bazars in abun- 
dance ; a shrub resembling the laburnum, a species of Cytisus, 
is very common in the hills about Istalif and Cluireekar. 

A species of wormwood, or Absinthium, abounds over the 
whole of the arid plains in Afghanistan ; it diffuses a strong 
aromatic odour, and furnishers food for camels, and in many 
places is the only sort of firewood amongst the thorny shrubs 
with which the sterile plains are covered. The camel-thorn is 
scarcely ever absent, the lledysarum alhagi belonging to the 
natural family Leguminosa 1 , as also prickly bushes resembling 
the furze and broom, many species of Astragalus, and the 
wild liquorice. 

Amongst herbaceous plants are found very generally dis- 
tributed the natural families of the Boraginese and Crucifera 1 , ; 
of the former, are Anehusa, Myosotis, Onosma, Eehium, 
Lilhospcrmum ; and of the latter an order eminently Euro- 
pean, Ilcsperis, Cliei ran thus, Sinapis, Arabia, Raphanus, and 
Nasturtium. 

Bulbous plants are also numerous of the lily tribe, Hypoxis, 
IridOfC, Tulipa, Anthcricum, Asphodelus, Allium, Ornitlioga- 
lum Sedum, Sempcrvivum tectorum, (or house leek,) and 
many species of Euphorbia, of the Composita^ Scorzonera, 
(or vipers grass,) Leontodon, Taraxacum, many species of 
thistles, as also the Camomile or Antliemis, with several of 
the Labiatjp. 

Amongst the most valuable of the plants, is the Ferula 
persica, which produces the Asafoctida. It is one of the 
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Uinbellifonr, and sometimes grows to the height of four feet. 
f Ilu* milky juice extracted from the stem near the root eon- 
creles into gum, which is exported in great quantities to 
India. 

The Fennel (Anethum graveolens,) and a plant resembling 
in its characters the Bubon (Jalbaumn are also found. 

The Rhubarb appears to me to he the Rheum ribes, the 
leaves and stem being warty. The early shoots are protected 
from the light and sunshine, and in this blanched state are 
held in great estimation as an article of food by the natives 
of Calm! ; the root does not appear to be used by the Af- 
ghans. 

Of medicinal plants, Ilyoscyamus niger, Datura strain- 
monium, Papaver sonmiferum, are to be found in the vicinity 
of Cahul; the seeds of the Datura are often mixed with thv 
raisins, and a very stupifying and deleterious spirit obtained 
by 1 heir distillation. 

The hemp plant, from which hany and charms are pre- 
pared, also abounds. 

The common plants which accompany the cultivation of 
the Cercalca in the valleys, are those that are found in culti- 
vated fields in Europe. 

In the ditches and water courses, Ranunculus aquatilis, 
llippuris vulgaris, Butomus umbellatus ; on the banks of the 
streams, are the white clover, ranunculus, and many other 
familiar forms of European vegetation. 

Amongst the culinary vegetables may be mentioned, tur- 
nips, carrots, cabbages, lettuce, beet-root, radishes, onions, 
garlic, egg fruit, cucumbers, and melons. 

Wheat, barley, maize, tobacco, madder, rice, cotton, beans 
and vetches, arc to be seen in cultivation with lucerne, trefoil, 
or clover. 

The potatoe has only lately been introduced, and will no 
doubt soon spread over the country. 

With the exception of the camel, the domestic animals are 
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almost the same as in Europe — the horse, ass* mule, cow, 
buffalo, sheep, goat, dog, and cat. The sheep are all of the 
fat-tailed breed, and the goats have often the soft wool at the 
roots of the long hair, from which pushmiria, or the coarser 
sort of shawl is formed. 

The bear and leopard are said at times to be seen in the 
neighbouring mountains. The wild goat and wild sheep 
browse on the aromatic herbs amongst the craggy steeps, and 
the ibex in the most inaccessible places. The wild goats and 
sheep found in Afghanistan differ from those of the Hyina- 
layah. Amongst the mammalia may be enumerated the 
wolf, jackal, fox, and hare, two or three species of jerboa, the 
marmot, several of the pole cat and mongoose kind, as also 
the badger, rats, mice, &c. 

As birds of prey, may be mentioned the bearded vulture, 
vultures, kites, falcons, hawks, with ravens, crows, jackdaws, 
and magpies. The owl is also found. Of game birds, a species 
of otis or bustard, red-legged partridge or chicore, and a large 
sized partridge, termed the couk-a-durrah , black partridge, 
quails, woodcock, and snipe. 

Pelicans, storks, herons, spoonbills, wild-geese, and wild- 
ducks, divers, and coots, lapwings and plovers. In winter the 
bazar of Cabul is well supplied with water fowl. 

The birds of the order Passeres, as larks, starlings, black- 
birds, and thrushes, & c. are numerous. 

The land tortoise, and many species of Lacerte, or lizards, 
are very common. 

Leeches are found in great abundance in the numerous 
water-courses and ditches of the cultivated valleys. 

In the mountain streams around Cabul, I believe there 
is only one sort of fish found. 

In a country so extensive as Affghanistan, there can be 
little doubt but that it will eventually be found to produce 
many minerals ; rock-salt, iron, copper, antimony, lead, coal, 
exist, as also sulphur and lapis lazuli. 
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Agriculture . — -The want of water, and the vast extent of rug- 
ged rocky mountains, have doomed a great portion of the coun- 
try to irremediable barrenness. In the valleys that are inter- 
spersed amongst these mountains where water can be obtain- 
ed, the cultivation is of the highest order, and as the productive- 
ness in this dry climate almost entirely depends on irrigation, 
great labour and skill are expended by a semi-barbarous people 
in the construction of water-courses, often leading from a very 
great distance along the sides of precipitous mountains, and by 
canals, embankments, and levelling, distributed through the 
fields with the utmost care. In some places a series of wells 
are dug, and the water allowed to How from one to the other 
by under-ground communication, gradually diminishing in 
depth until t lit' level of the cultivation is attained, when tin* 
collected water can he directed over 1 1 it' fields: these art' 
termed khamses^ and made at great expense. The imple- 
ments of husbandry are primitive and rude; their fields are 
neat, and around the water-courses willows are generally 
planted; the crops appear particularly rich. Lucerne and 
trefoil are very extensively cultivated, as when dried they an* 
the principal food of the cattle in the winter, which in some 
parts of the country lasts for many months. The lucerne is 
of a very line kind, and is cut seven times, and even as often 
as eight times in the season : the clover four times. 

From the* quantity of water used in cultivation, and the ne- 
cessity of keeping the fields in a constant state of moisture, 
every valley in Afghanistan is more or less under the influ- 
ence of aqueous exhalation, more especially where rice is cul- 
tivated ; to these sources may partly be attributed the inter- 
mittent fevers which are endemic in the valleys. 

There is some of the land incapable of irrigation, and on 
which seed is sown on the chance of rain ; this is termed 
lulmce , as they say the grain is left to the mercy of God. 

On the Population and its Character . — The population 

is supposed to amount to about eight millions. The various 

2 v 
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tribes, and the character of the many races that compose 
this number, would occupy too much space were I even 
capable of writing on the subject, although it must be 
confessed, that the physical characters of the different 
tribes, and their peculiarities in reference to their habits and 
mode of living, would be an interesting inquiry; for here 
is to be found the wandering tribes distinct, and yet inhabit- 
ing the same country as the fixed population ; and I suspect 
it will be found, after accurate examination, that the beautiful 
simplicity, which has been described as existing amongst the 
pastoral people, is a creation of the imagination, and that 
when moral and mental cultivation do not exist, the savage- 
virtues are too often imaginary and the only law, is that of 
the strong. 

Their vices are numerous, and their virtues few ; they 
pretend to regulate their conduct by the precepts of the 
Koran, and Ihc customs of their ancestors as handed down 
from father to son, — an eye for an eye and a tooth for a tooth, 
— the quarrels of the individual become the quarrels of the 
tribe which they are bound to revenge, hence blood feuds 
innumerable, and want of union. The exercise of the right, 
of hospitality is too often followed by crime. It is doubt- 
ful if their ancestors ever paid taxes, and their descendants 
seem inclined to follow this prescriptive right of freedom 
from taxation, so that the only revenue collectors were 
large camion ; they will first fight, and if it cannot he helped 
pay ; but it never enters into their heads to pay again if it can 
be avoided. Truth is not to be found, deceit is every where 
practised, intrigue is the breath of their nostrils ; God is 
eternally in their mouths, but never in the heart; envious of 
each other, cruel and vindictive, human life is not valued, 
and the unfortunate that trusts them is sure to be deceived. 
From such elements the Aflglum monarchy is to be construct- 
ed under the restored king Shah Sujali, with the assistance of 
the British. 
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The aspect of the country would seem adverse to kingly state; 
it is poor and rocky, and not well adapted for the pageantry 
of royalty which was formerly kept up by the possession of 
Cashmere, the fertile valley of Pcshawur, and fruitful Scmdc, 
and the wild tribes fought and gained plunder, but never paid. 

Calmly its houses, fyc. — Cabul from the time of the emperor 
Haber has been described in glowing colours, praised for the 
fineness of its climate, the beauty of its seeneiy, its gardens, 
their fruits and their (lowers have been the theme of the poet 
and the traveller. “The climate is extremely delightful, and 
there is no such place in the known world, for there is at 
once mountains and streams, town and desert/’ 

The mountains are bare rocks; t he streams insignificant; 
the town has a mean appearance; and the desert adds hut 
little to its beauty, for it is so common all through the country* 
as not even to have that charm which variety affords. 

The royal garden, said to be the finest in Cabul, is a quad- 
rangular space about 1000 yards in length and S00 in breadth, 
enclosed by a dilapidated mud- wall ; muddy canals run 
through it, and straight rows of Lombardy poplars planted 
along the eight walks which branch oil* from the quadrangu- 
lar space in the centre; fruit trees planted in even rows, 
rosebushes, beds of iris, narcissus, stock, gillyflower, and sweet 
william, and I believe the graves of some saints, constitute 
the garden. 

The atmosphere is so dry that after the spring rains irriga- 
tion is constantly required ; even tin' ground on which the 
fruit trees are planted is saturated with moisture at least five 
times in the season, rendering this smiling garden little better 
than a marsh, and yet the water is only a few feet, from the 
surface of the ground. 

The streets of Cabul arc narrow and badly paved, with im- 
perfect hollows or gutters in the centre, generally leading 
into some stagnant hole, mostly the neighbourhood of the 
Hummaum , or vapour baths. 
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The; houses arc formed of a frame-work of wood and sun- 
dried brick and mud, generally of two stories, and in the 
form of a quadrangle ; the apartments are open towards 
the court, being merely closed by sliding panels of wood ; the 
roofs are flat and carefully surrounded by parapets to prevent 
the females from being seen ; for the same reason there are 
seldom if ever openings in the outer wall of the buildings, and 
the doorway or entrance is never straight, a covered dark 
passage leading either to the right or left ; in such buildings 
there can be no ventilation ; every sort of tilth is thrown into 
the streets. The apartments are of no great size, from 
12 feet in width to 14 or 20 in length, with little or no furniture, 
chiefly consisting of a mat with a namud or sort, of felt cover- 
ing for the floor, and for the better classes, a Persian or Herat 
carpet ; and around the room there are numerous small re- 
cesses in which arc placed tea cups, China basons, and tea 
pots, generally of Russian manufacture ; the rooms are plaster- 
ed with a fine clay rendered adhesive by being mixed with 
the down of seeds of a sort of rush ; sometimes the plastered 
wall is stamped, and whitewash and talc and the whites of 
eggs give (lie surface a light shining appearance : it looks w ell, 
and one wonders at the taste displayed. Occasionally the roofs 
are formed of small carved pieces ot wood well joined and tas- 
tefully arranged, so as to give the appearance of Mosaic to the 
ceiling, bul most frequently small sticks are laid across the 
beams, over which are mats, and then the mud of the roof. 
There is generally an inner and outer room only separated by 
sliding moveable panels. A very few of the better classes 
have small gardens round their houses, and the court is planted 
with flowers and fruit trees, with a stream of water running 
through it. 

All the poorer classes leave Cabul on the approach of winter, 
and proceed to the milder climate of Jellalahad on account of 
the expence of firewood and charcoal, and their not being able 
to lay in provisions for the winter. There are no fire-places in 
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the houses ; the apartments arc warmed by charcoal burnt in 
a small earthenware or iron vessel, this is covered with a 
frame, work of wood over which is fastened coarse cloth stuf- 
fed with cotton, and over all is a large quilt suited to the si/e 
of the room ; the heat is thereby retained, and the members of 
I he family sleep under it at night and sit on cushions with the 
feet and lower part of the body covered with it by day, with 
the upper part of the body and arms encased in tanned sheep 
skins or cloth lined with furs. The apartments are all so open 
there appears to be no danger from the vapour of charcoal, 
which moreover is shut in, the heat oidy escaping. I never 
heard of any injurious consequences, nor do the natives ap- 
pear to he aware of the effects of carbonic acid gas, or even 
of its existence. 

This mode of imparting warmth at small expense is well 
suited to the Affghans, and is termed a sandati , and is used 
in the open shops in the bazar as well as in their houses. 

The ba/ars are for the most part a row of cells on each 
side of a narrow street, before which is a raised platform or 
booth, in which the vender of the various commodities sits 
with his goods or wares displayed beside him; in the hot 
weather the heat of the sun is moderated by the bazar being 
covered with the branches of trees. The Chow-chut, or 
principal bazar, is a very fine one, and is at all times a bus- 
tling, stirring, crowded place. Kaeli class of merchants and 
tradesmen have their respective quarters, but bakers, cooks, 
confectioners, apothecaries, butchers, fruiterers, and green- 
sellers are dispersed in various places. 

There are also several large caravansaries for the reception 
and accommodation of the travelling merchants and traders 
and their goods. 

The population of Cabul in summer may be reckoned 
1(K),0(M), of these 12,0(X) arc Kazilbashes or Persians, 10,0(X) 
Hazaras, and a few families of Armenians and Jews, the re- 
mainder being Affghans, Hindoos, Cashmeres and Punjabccs. 
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The A Afghans are a strong powerful athletic race, many 
possess handsome features* some as fair as Europeans* but the 
generality are of a brown sunburnt hue* with healthy ruddy 
colour in their cheeks, dark hair, dark irides* occasionally 
reddish-brown hair* with blue eyes* long oval faces* high 
cheek bones, high noses* copious unshaven beards. They 
belong to the Caucasian variety of man* and present a strong 
contrast to the llazaras* who are a decided Mongolian tribe 1 * 
with their round heads* and flattened face* straight hair, 
scanty beard* small and oblique eyes, thin and scarcely curved 
eyebrows, small flat nose* low forehead, thick lips, and short 
chin. They are a thickset* square built* strong race* and ge- 
nerally employed as porters and labourers ; the female domes- 
tics or slaves* for they are purchased by money or procured 
by barter* are of this race. 

The Aftghans in general are a social sort of people* fond of 
entertainments* and spend the greater part of their time 
in the open air* for their shops and houses, as I have before 
stated, are open ; they are fond of sight -seeing, and pay fre- 
quent visits to the gardens in the vicinity of Cabul ; it may 
safely be stated that once a week at least, generally on their 
Sunday* they enjoy a holyday in the gardens. 

They are fond of gambling, lighting quail and game cocks, 
and those that can afford it are addicted to hawking, and 
such field sports as the country affords* but game is very 
scarce. 

Although contrary to the precepts of the Koran they are 
rather fond of indulging in strong drinks ; in almost every 
house they prepare spirit from fermented raisins* and winter 
is the season for their drinking parties ; they sit round the 
sandali and sleep oft* the effects of the debauch at their 
friends* houses ; they are never seen drunk in the streets* 
many indulge in opium eating* and also in the use of dhur- 
ries and bang. 

Their moral character is bad, being addicted to unnatural 
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crimes; and the females are said to possess a considerable 
share of beauty, but little chastity ; even the females contrive 
to enjoy a considerable degree of freedom, and like the men 
frequent the gardens, and form parties to the tombs of saints 
and places of prayer. At least once a week they visit the 
Hammaum or vapour baths, which are the great places for 
gossip and scandal. The nature of their dress, which conceals 
their form and features is highly favourable for intrigues. 

Of the Diseases. — The information under this head is very 
vague and uncertain, and only obtained from the casual 
applicants for advice, often when the medicines of the native 
llakecms have failed. 

Fevers prevail in spring and autumn, and I believe that 
intermittent fevers may be considered as endemic in every 
valley in Afghanistan, and in the lower valleys assuming 
tin* bilious remittent form; I have also seen cases of severe 
fever in the common continued form, with high vascular ac- 
tion. 

Affections of the chest and air-passage are very common, 
especially during the winter season in the young, in the form 
of pneumonia and bronchitis with sore throat, and croup 
amongst the children, and chronic bronchitis amongst the 
aged. 

Pneumonia is well known and much dreaded by the natives, 
it is termed sinai-pala ; on being seized with it, they imme- 
diately resort to bleeding; it is a very fatal complaint. After 
some little trouble 1 ascertained that in the winter in the 
Bala Illssar, containing a population of 5,00(1 — J00 deaths 
took place from disease of the chest ; some died on the third 
day, but most frequently on the 7th. One of the children of a 
Moolah was seized with croup and recovered; as is the 
custom with Mahomedans, he said prayers over the dead, and 
made inquiries from me as to the cause of the deaths. 

flaundicc I have met with occasionally, in this complaint a 
holy SgutPs prayers were said to be very efficacious ; he placed 
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a vessel containing sweet oil before the patient, then prayed 
at intervals, and in three days the cure was generally effected, 
and my informant assured me, that the oil acquired a deep 
yellow colour. 

Liver complaint I have seldom seen ; occasionally enlarged 
spleen with dropsy, the sequela of fever. 

Cardialgia, termed by the natives u Dird-i-dil ” is a very 
common affection, and one for which they frequently apply for 
medicine, and appears to have arisen from the use of cheese, 
with the almond and other stone fruits as articles of food. A 
native Hakeem had recommended the use of pounded almonds 
as a remedy to one unfortunate man, which added greatly to 
his sufferings. 

But of all diseases, ophthalmia, acute and chronic, and its 
sequela in the shape of blindness, closed pupil, granular eje- 
lids, ulcerous specks of the cornea, are by far the most fre- 
quent, and 1 believe is to be ascribed to neglect of cleanliness 
and inattention, assisted by the vicissitudes of temperature, 
sleeping in open rooms, or on the tops of their houses ex- 
posed to the night air. 1 was asked to attend the wife of 
llydcr Khan, who was labouring under a most severe attack 
of purulent ophthalmia; the disease had made considerable 
progress, she was however fortunate enough to reco\er perfect, 
vision of one eye, and escaped with slight opacity of the 
other; it was during my attendance on this native lady, that 
a great many females applied for advice, and it was sad to find 
what a great number were irremediably blind from neglect 
and ignorance. In illustration I may mention, that one of the 
daughters of one of the principal men in Chandoul was one 
of the applicants, and by the ad ice of nfakeer , the neck and 
head of a blue pigeon had been chopped off, burnt, and re- 
duced to ashes, a portion of which had been daily crammed 
into the eye. 

Hopmorrhoids is a common affection, and rheumatism not un- 
frequent ; scrofula also exists, many bad well marked cases 
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of disease of the joints and enlargement of glands of the 
neck, particularly in children of the poorer classes, who lived 
in confined, ill ventilated houses, on the ground floor, ill 
clothed and ill fed. 

I have only seen one case that appeared to he tubercular 
phthisis, so if it does exist, it must be very rare. 

An aphthous state of the mouth and throat appears to be 1 a 
very common complaint, occurring during the melting of the 
snow and spring rains. 

In a mountainous region so extensive, embracing every 
sort of formation, with inhabited valleys of different sizes 
and elevation, where the streams are often supplied by the 
melting snows, and where many of the agents to which the 
production of goitre has been attributed exist, it is curious 
that bronclioeele does not appear to be known, as it is well 
known to prevail through the whole of the llimalayah/ and 
at Karabaugh on the Indus, which is within the influence of 
the periodical rains, bronehocelo is very common, and where 
the periodical rains do not extend the disease appears to be 
unknown.'!' 

Venereal affections were said to be very uncommon, and 
were hardly known except in the form of gnnorrluca in the 
town of Cabul, until the Seik troops seized lYshawur, and 
from thence it was introduced into Cabul, where it is known 
by the name of batul-i-fcrnng — or the French disorder; the 
native Hakeems cure it by using preparations of mercury. 


•Not throughout the whole of the Himalaya, since many places are 
exempt from it, as Dorjceling and Clicrra Ponji. The circumstances 
attending that disease in Kemaon have been investigated with sinking 
results, and wo have no doubt the most complete success would attend 
an investigation of the subject in any other quarter. — Ki>. 


f This cannot apply to Switzerland or to Yorkshire. I'm. 

2 x 
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The practice of inoculation is common, especially amongst 
the Hazaras, but vaccination has not as yet been introduced. 

Cholera prevailed to a great and fatal extent in 1820, and 
small-pox now and again commits its ravages amongst the 
inhabitants. 

On the Construction and Management of delicate Balances , 

and a new method of Weighing . By Captain J. Campbell, 

Assistant Surveyor-General , Madras Establishment. 

To the analytical chemist a delicate balance is an instru- 
ment of the utmost importance, the whole of the results ob- 
tained in his researches being estimated by its mechanical ac- 
tion, and even the operative ^manufacturing chemist depends 
upon its indications for the correct knowledge of the values 
of metallic ores, and the purity of the precious metals. 

In India these instruments arc not made for sale, and any 
person requiring one, must either submit to the delay of 
ordering it from England, or else make it up himself ; while 
the price charged in London for them is very high ; if a tine 
one, never under 20/ or 30/. 

If the mode of adjusting a balance is not perfectly under- 
stood, it becomes nearly useless ; but to make the necessary 
adjustments, a considerable degree of mechanical skill and 
knowledge is required, and therefore in England chemists sel- 
dom trouble themselves with it, hut leave it to the makers; few 
authors in consequence arc acquainted with this practical 
operation, and the directions generally given in works are of- 
ten based upon false principles. 

In India any one who has picked up a knowledge of me- 
chanical arts may, with the assistance of a good native work- 
man, make up an excellent instrument at a' trifling cxpence ; 
and Lieutenant Braddock lias shewn in the Madras Journal, v 
that instruments so made are not at all inferior to those which 
* Madras Journal, vol. ii. page 80 . 
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arc considered good ones by the first rate chemists of Eng- 
land. 

To explain the principles of the following remarks upon 
the construction and modes of adjustment of a balance, it 
will be first necessary to take a general view of the principles 
of the instrument. 

The balance is a lever, having two arms nearly in the same 
straight line, at the extremities of which the weights and load 
are hung at nearly equal distances from a central axis, or cen- 
tre of motion between them. 

The force acting upon the ends of the arms or points of 
suspension, is the force of gravity due to weights and load. 
The force at each end of the lever acts in parallel and vertical 
lines, and the effect, to put the system in motion will be the 
moments of these forces, or the force itself multiplied into the 
perpendicular upon the direction of its action from the centre 
of motion. 

The perpendicular from the centre of motion upon the 
direction of each force, will be equal to the line of the angle 
which the arm of the balance makes with the vertical multi- 
plied by the length of the arm. 

The moment of the force acting upon each end of the 
balance will be equal to the product of the weight, the length 
of the arm, and line of the angle which it makes with the 
vertical line from the centre of motion. 

Let A and JI be the weights at each end of the arms. 

a and ft the length of the arms. 

t angle included between the arms. If the arms do not 
form equal angles with the vertical, hut the angle with the 
arm A is the greatest, then the moments of the forces acting 
upon each arm will be 

Am. Sin (£c -f Inclin.) 

B-ft. Sin (Jr — Inclin.) 

As tht 1 forces act upon opposite sides of the centre of mo- 
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tiori; the effect to put the system in motion will be e<|iuil to 
the difference of the moments. 

In the case of an equilibrium the moments will be equal; 
and no motion will ensue. 

When the angle £ is equal to 180°, the above formula will 
become 

A. ft. cosili Indin. 

HP- cosin Inelin. 

and if the moments are equal in one position; they will also 
be equal in all, because the differences of the moments will be 
the same in all positions. 

If tlie angle c is greater than 180°, that is when a line 
joining the two points of suspension would pass below the 
centre of motion; if the moments are equal in one position, 
and the system is displaced by an extraneous force which in- 
creases the angle of inclination of the arm A with the verti- 
cal, then the moment of the force A will be decreased; and the 
moment of 15 increased, therefore the system when again at 
liberty will regain the position of equilibrium. 

If the angle s is less than 180°, an increase of the inclination 
will increase the moment of A; and decrease that of 15, and 
therefore when the system is again at liberty, the action of 
the forces will continue the displacement; which will not be 
regained until the system is overturned. 

In the foregoing the beam of the balance has been con- 
sidered for the sake of simplicity as being devoid of weight, 
but to take this into account; a third force may be considered 
as acting upon the centre of gravity of the mass. 

If D = the weight of the beam. 

8 — its distance from the centre of motion. 

Then if t is greater than 180° and D is below the centre of 
motion — then in the ease of an equilibrium; A. «. t -|- 
luelin)-- B. Sin (It — Inelin. H 

+ L). 8. Sin Inelin. 
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as in the ease of the balance generally. But if j is less 
than 180°, an equilibrium can only take place when the mo- 
ment of 1) is greater than the difference of the moments of 
A and B, and when by the increase of A and B the moment 
of D becomes the least, the system will overturn or upset as in 
a balance adjusted so as to set, 5 as it is technically called. 

The sensibility of a balance depends upon the moment of 
I) being as nearly as possible equal to the difference of the 
moments of A and B, as the system is then easiest put in 
motion. 

To adjust a balance, the points of suspension, and the cen- 
tre knife edge must Jirst be brought as nearly in a straight 
line as possible. The arms of the beam must then be nearly 
equalized in weight by filing. The beam must be made to 
vibnite slowly and steadily, and if the vibrations are too rapid, 
the centre of gravity is too low, and it must bo raised by 
screwing up the adjusting hall on the top. If the beam up- 
sets, the centre of gravity is above the centre of mol ion, and 
the hall must then be screwed down. When the beam settles 
horizontally, or to the zero-point of the scale, it must he revers- 
ed to see if it will again settle at zero, by which any error in 
tin* position of the scale, or the index, is at once detected. 

The beam having been made to vibrate slowly and steadily, 
the seale pans are then to be hung on, and a weight as heavy 
as the beam will bear is to he placed in each. Additional 
small weights arc to be placed in the pan which is lightest, to 
bring the beam to the horizontal position. Jf the beam up- 
sets and will not settle horizontally, the screw point supports 
are to be turned so as to bring the points lower ; hut if the 
beam vibrates too quickly, the points are to he screwed up 
a little. 

By this the points of suspension are brought nearly into a 
straight line with the centre of motion, but if it is found that 
the beam vibrates quicker when loaded, than it does when un- 
loaded, it shews that the points of suspension are still a little 
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below the centre, and they must be raised slightly until 
the vibrations of the beam do not change in rapidity on 
loading. 

The next tiling is to equalize the length of the arms of the 
beam. To do this, the scale pans with the weights in them 
and stirrups to which they are hooked arc removed and 
changed. The end of the beam which now preponderates is 
the longest, and the points of that end are to be moved by 
the adjusting screw nearer to the centre, or what is the same 
thing, the opposite end of the beam is to be lengthened in 
the same manner. The beam is then again to be brought to the 
horizontal position by altering the weights in each pan, and 
the scale pans are to be shifted again and again, until the 
horizontal position of the beam is no longer affected by the 
change. 

This is a most tedious and difficult operation ; a whole 
day’s incessant work being sometimes necessary. 

Should the double points which bear the scale pan stirrup 
not be exactly equidistant from eacli other at both ends, the 
stirrups will not lit if changed ; in this case the operation for 
adjusting the length of the arms must be modified thus : — 
The beam with the empty scale pans is to be brought hori- 
zuital by putting small weights in the pans, and then a one 
thousand or two thousand grain weight is to be placed in each 
pan, and if the arms arc not equal, the longest will pre- 
ponderate; the large weights are then to be removed, the 
length of the arm shortened by the adjusting screw, and the 
beam with the empty pans again brought to the horizontal 
position ; the large weights arc again to be put in, and this 
is to be repeated until the beam still remains horizontal after 
the large weights have been added. 

The next thing is to equalize the weight of the scale pans, 
which is to be done by filing carefully a small portion off the 
one which preponderates, when the empty pans are hung to 
the beam as adjusted. 
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The 1 rough adjustment is then complete ; all these opera- 
tions are then to be again repealed; with the utmost care 
and attention, and in adjusting the rapidity of the vibrations, 
the ball on the top is to be screwed up to make them slower, 
and down to increase their rapidity. It is sometimes custom- 
ary to adjust a beam so as to c set,’ as it is called, by which 
it is made less sensible when loaded with a small weight, but 
the sensibility is increased by increasing the load, by which 
means the effect of the increased friction of a heavier load is 
counteracted. For this purpose, the beam alone is made to 
vibrate quickly by making the centre of gravity low, and the 
scale pans being hung on, the full load which the beam will 
bear is placed in them, and the vibrations are made as slow 
as possible by screwing up the points of suspension. When 
the load is increased beyond the weights used in adjusting, 
the beam will upset. 

Faraday (Chemical Manipulations) remarks, that in weigh- 
ing, the beam should always be allowed to settle', but with a 
fine instrument this is impossible, for a 7 inch beam will take 
nearly half a minute to pass through one vibration, and will 
not settle under half an hour, or even much more. It is best 
therefore to estimate the place where it would settle by taking 
half of the average arc of vibration, which should not be 
greater than three or four degrees. 

The trouble required to perfect the adjustments of a very 
fine balance is very great, and great skill, nicety, and patience 
arc required to make them satisfactory. Even when finished, 
they will not remain perfect for three or four days together, 
one or the other of the arms shewing a slight preponderance, 
when the trial weights are again put in. 

Dr. Ure (Chemical Dictionary) remarks, that the results of 
weighing, generally given by authors, cannot be depended 
upon beyond four places of figures, or one 1 0- thousandth part 
of the load, from which it is to be inferred that the balances 
generally used by chemists in England are very indifferent. 
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and with such instruments, a trifling change in the adjust- 
ments may make no great difference. The instruments to 
which my remarks generally refer, and which I am in the 
practice of using, are more than 60 times more sensible than 
such as Dr. Ure alludes to. Even the beam which I am in 
the habit of using in the analysis of minerals to weigh the 
crucible with the results, for which despatch is necessary to 
avoid waste of time, gives the bO-lhousandth part, or shews 
100 of a grain quite distinctly, moving with it though one 
degree of a 7-mch arm when loaded with 500 grains. 

It has been generally allowed, that weights estimated by 
equipoises at each end of a beam cannot be depended upon, 
and therefore Borda introduced what is called “ weighing by 
substitution, 55 for which purpose the substance to be weighed 
is placed in one scale and exactly counterpoised by small 
shot, &c. in the other. It is then removed, and weights are 
placed in the scale until the beam is brought to the same 
position as it had before, by which the weight is obtained in- 
dependent of any error in the adjustments. 

To adjust a balance for this method of weighing, it is 
unnecessary to make the zero point and the index agree in the 
same horizontal line, nor is it necessary that the* arms of the 
beam should be exactly of the same length, nor the scale 
pans exactly the same weight ; all that is required, is to make 
the beam vibrate steadily and slowly, and to ascertain that 
the points of suspension are nearly in the same line with the 
centre of motion. 

The objection to this mode of weighing is, that it requires 
a double operation, and as in using a line balance 10 or 15 
minutes are generally necessary, the time lost when several 
weighings are required becomes of some consequence. To 
remedy this I have used a modification of Bordaks method, 
which may be called supplementary weighing.” In this 
method .a weight greater than is generally intended to be used 
is placed in one scale pan and counterpoised by shot, &c. in 
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the other. The weight having been removed, the substance 
to be weighed is substituted, and the supplement of the 
weight is made up by adding weights, from which the weight 
required is easily known by a single operation. The adjust- 
ment of the points of suspension to the line of the centre of 
motion, is a very tiresome operation, as it must be done by 
screwing up and down the adjusting screws, in which great 
nicety is necessary, because half a turn of the screws will 
cause a very considerable alteration, and it is also necessary 
to take out the beam and remove the scale pans each time 
that the screws require alteration. 

In adjusting a beam for “supplementary weighing/’ this is 
avoided altogether by using a heavy adjusting ball and a long 
screw upon the centre of the beam, instead of the minute 
one generally used ; and the beam when loaded having been 
made to vibrate slowly by screwing up the points of suspen- 
sion, the adjustment is readily completed by screwing up the 
adjusting ball, so as to raise the centre of gravity of the beam 
until the moment of the force of its gravity becomes as near- 
ly as possible a very little less than the difference of the 
moments of the forces acting upon the arms. 

This is practically a very great convenience, as it is not. 
necessary to remove the beam to make the adjustment, which 
can be done readily by hand while the beam is in its place. 

In the balance, as commonly adjusted, this cannot be done, 
because the beam would upset, when the heavy load was 
removed, and lightened weights substituted. 

As the counterpoise weight for supplementary weighing is 
constant, I have made use of a further alteration, by applying 
a fixed counterpoise, or 6 bob' to the end of the beam, so that 
its centre of gravity occupies the exact place of the point of 
suspension of the scale pan, by which method one scale pan 
is sufficient, and there being only two bearings instead of 
three, the friction which impedes the motion of the beam, 
and thereby decreases its sensibility, is reduced to two-thirds. 
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This 4 bob balance* I have found practically to answer most 
satisfactorily, and the only inconvenience is, that the mea- 
sure of its sensibility is constant, and whether the weight 
estimated is large or small, yet still the error in the result 
is always a fraction of the weight to which the beam is 
adjusted. 

Practically this inconvenience is not so great as might be 
supposed, the substances to be weighed in the investigations 
of analysis being generally of nearly the same weight as 
when in the shape of powders or fluids they are generally 
contained in vessels in which they have been exposed to the 
.action of heat, &c. to prepare them for the correct estima- 
tion of their weights. 

However, this objection may be in great measure removed 
by having a number of 6 bobs’ of different weights fitted to the 
beam, which are readily put on, and then a few turns of the 
adjusting ball gives the requisite slowness to its vibrations, 
and thus the balance is readily prepared in a few minutes for 
weighing light substances, or for adjusting weights whenever 
it becomes necessary. 

The beam of an instrument which 1 have fitted upon this 
plan, is 13 inches in length. The scale pan-arm being 7 in- 
ches long, and the bob-arm 6 inches, and it is 3 inches 
wide in the centre, tapering off to each end. It is cut out 
of a plate of steel Lth inch in thickness, and all the central 
part is removed except a cross support and two circles 
which strengthen the arms, leaving a very light frame 
about ® ill inch in width. As this would bend a little when 

i° 

held by one end with a ball of 3000 grains weight at the 
other, the requisite stiffness is given by soldering on to the 
lower edge a thin steel strap of £ inch in width. This is ef- 
fected by cleaning the surfaces to be joined by a solution of 
sal ammoniac, and tinning them. The strap is then bound on 
by a number of pieces of twisted brass wires, and some soft 
solder and resin being applied along the joint, the soldering 
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is neatly effected by heating alternately each portion in the 
flame of a spirit lamp. On the upper part of the centre a 
piece of brass is soldered, a thin side of which embraces the 
frame on each side, a portion of which is left for that pur- 
pose, and through this a triangular hole is worked for the 
central knife-edge bearing piece. The knife-edge is a trian- 
gular bar of steel \ inch in length and \ inch in the side, 
which is hardened by being heated to a bright red heat in a 
crucible filled with charcoal powder, and then removed by a 
pair of bamboo forceps, which do not injure the edge, and 
immersing it slowly end-ways in cold water. 

It is worked nearly true by the file and polishing on a flat 
surface of brass with powdered corundrum previous to har- 
dening ; after which the charcoal powder having prevented 
the oxidization, it is tempered in boiling water, and a little fur- 
ther polishing removes any slight bending which may have 
taken place. 

The knife-edge goes loosely into the brass piece, by which 
it. is easily removed when not in use, and can be rolled up 
in oiled rag to prevent its rusting. When in use, it is fixed in 
its place by two short projecting arms attached to the central 
brass piece at the upper edge of the triangular hole. Through 
these a small screw is worked about inchin diameter, the 
flat points of which press upon the upper surface of the knife- 
edge, and bind it down tight in the socket. The screw holes 
in these arms serve also to receive two pointed screws, which 
upon occasions, such as adjusting weights, can be used in- 
stead of the knife-edge, by which all chance of changing the 
position of the bearings is obviated. 

The points of suspension for the scale pan are the points of 
two screws Lth inch diameter, about b an inch apart, which 
are carried by a Cross piece of brass soldered on to a square 
projecting piece at the end of the beam. The screws have 
capstern heads projecting below the brass piece, by which they 
are turned when adjustment is required ; they are hardened 
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and tempered in the same way as the knife-edge, and worked 
carefully by hand into cones, the sides of which form an 
angle of 45° with a point as perfect as can be produced. 
Upon each screw is an octagon-shaped nut, by screwing 
which up against the bottom of the cross brass bearing piece, 
the screws are clamped steady and firm, when the adjust- 
ments are complete, and any chance of shake prevented. 

Into the upper part of the central brass piece, a vertical 
steel screw 1 } 2 inch long is fixed, upon which turns freely a 
cross piece of brass 2 inches long, the ends of the arms of 
which have a screw thread worked upon them, and carry two 
little balls the size of a large pea, which traverse freely. 
The whole weight of this adjusting piece is about 100 
grains, and by screwing it up on the vertical screw, the centre 
of gravity of the system is raised, and the vibrations made as 
slow as requisite, after the adjustment has been roughly made 
by screwing up the points of suspension. A nut which is 
loose upon the screw can be screwed down upon the adjust- 
ing piece, so as to clamp it tight when the adjustment is 
complete. The little balls serve to adjust the beam to the 
horizontal position, by screwing one of them nearer or further 
from the centre, the adjusting piece being kept parallel with 
the beam. Two little projecting points of wire on the sur- 
face of the balls allow them to be turned by the touch of 
a pointed piece of wire, without disturbing the motion of the 
beam. 

The hob counterpoise is a polished brass ball with a square 
hole through it, which slips on to a square extremity 
of the beam about ?.th inch square, on which it is firmly fixed 
by a clamping screw. Of these I use five, different sized, 
capable of counterpoising 3000, 1800, IKK), 500, and 200 
grains each, having the central hole adjusted by filing off a 
portion from the top or bottom of the ball, so as to bring its 
centre of gravity into the proper position for making the 
beam vibrate slowly, whatever bob may be attached. 
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The index needle is 2 inches long, and is fixed into a hole 
drilled in the projecting end of the beam, or to which the 
cross brass piece is soldered, which bears the scale-pan points. 

The weight of the beam with the 3000 grains, bob, and the 
scale pan is altogether 5,070 grains. 

The case is 18i inches long, 15\ high, and 12 inches wide, 
with a drawer at the bottom to receive the beam, &c. when 
not in use. Frames with single plates of glass are fitted 
into the back and front, that at the back being fixed, while 
the front one turns upon the pivots at the upper edge, by 
which it is raised to admit the hand under the lower edge for 
the management of the instrument, and it can be supported 
in the raised position by a brass prop on the left side, which 
catches into a set of pins at different heights as required. 

The centre bearing for the knife-edge is a brass pillar, 
about 9 inches high, which is screwed to the bottom of the 
case. The summit of this is divided to let in the beam, and 
is surmounted by two planes of hardened steel, one inch long 
and \ an inch wide, which are worked down perfectly level to 
the same plane by grinding, and four little pieces of brass 
screwed on to the sides to prevent the knife-edge from 
slipping off. 

The beam is lifted off the centre support when not requir- 
ed by means of two pillar supports, which are fixed to the 
bottom of the ease, and which are hollow and have in them 
two sliding rods with forked tops which receive the beam, 
and these are raised by means of a circular nut on the top of 
the pillar, which works into a double threaded screw cut into 
the sliding rod. 

The vibration scale for the index is fixed by screws to the 
left side of the case with the zero point as nearly as possible 
the height of the centre-bearing planes. It is divided into 
degrees to a 7 inch radius, and includes an arc of 1(>°. 

The scale-pan is borne upon the points of suspension by a 
brass stirrup, in the flat part of which two holes are cut to 
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allow a flat plate of hardened steel, which is screwed upon 
the top of the stirrup to rest upon the points. To prevent the 
points wandering, and causing the stirrup to touch the beam 
and impede its motion, two shallow holes are worked in the 
surface of the steel plate of the stirrup, which are just deep 
enough to keep the points of suspension in the centre, and 
the holes are very finely polished until a strong lens shews 
no scratches. 

The scale-pan is hooked to an eye at the point of the stir- 
rup, but the strings of the scale-pan are not immediately at- 
tached to the hook, but to the edge of a little circular 
dice J an inch in diameter, into the middle of which the 
hook is screwed. By this the swinging of the scale-pans is 
in a great measure prevented, and the rotatory motion which 
is common when the strings are attached to the hook itself, 
is altogether obviated. 

Levelling screws are quite unnecessary, its the indications 
of the beam are estimated from the point to which it was 
adjusted. 

This instrument when loaded with .‘1000 grains and ad- 
justed to 24 second vibrations, will give a decided result of a 
full degree of inclination on the addition of 2 ft tli of a grain, 
as of course for so large a radius J a degree is distinctly visible 
without mistake ; it is sensible with rapid vibrations for prac- 
tical purposes to the 600-tliousandth part of the load ; when 
carefully adjusted to 40 second vibrations, it is sensible to 
nearly three times this quantity. This heavy beam even with 
the 200-grain counterpoise, will shew the 50 or 60-thousandth 
part. 

For adjusting small weights, &c. I use a second beam ex- 
actly similar to the large one, except that it is only j inch 
wide, and weighs without the bob only about 500 grains, 
which with a load of 400 grains, gives a change of angle 
of inclination of 8° by the addition of -Lth grain. 

Knife-edges are generally used in the construction of fine 
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balances, because they are less liable to fracture, or to become 
blunted than points ; but they arc difficult to make, and are 
apt to crack and bend in hardening, and after all it is almost 
impossible to make them quite straight, in consequence of 
which, if the bearing points become accidentally shifted 
lengthways upon the knife-edge, the distance of the point 
of bearing from the centre becomes shifted, and the same 
happens if the three knife-edge bearings are not exactly 
parallel. 

A good point, on the contrary, is very readily and easily 
made, so much so, that an amateur workman could finish one 
very finely in half an hour, and in making the adjustments 
they are very readily used, and much complication is saved 
in making the beam ; they cause none of the inconveniences 
and inaccuracies of knife-edges, and the sole objection is, that 
they are more liable to injury, and are not so strong as a 
knife-edge. The points are so easily renewed and re-adjusted 
when injured, that this inconvenience is of little consequence. 
Even when worked so fine, that when examined by a micros- 
cope the extremity of the point is sharper than that of the 
extremity of a fine needle, yet they last in daily use for a very 
long time. 

In the bob balance, the weight of the beam and bob may be 
considered as one force acting upon the centre of gravity of 
the system, and the load and scale-pan as another, acting upon 
the point of suspension. In the ease of an equilibrio, we have 
the equation 

A. «. sine ( J €+inclin=B. /3. sine i c — inclin.) by expand- 
ing the value of the sine of the double arc 

A. a. (sin £ £ cos inclin. + cos Jc sin. inclin.)-™ 

B. /3. (sin. i-c cos inclin. — cos Ac sin. inclin.) 
Dividing by sin J € cos. inclin. 

A. a. (1 X cotang Jc tang inclin.) = 

=B. (3. (I — cotang tang inclin.) 

Multiplying and transposing 
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A- «. — B. j3=A. + B. ft . cotang i € tang inclin. 

Or, 

A. «. — B. p. . , 1S _ 


A. «.+ B. 0. 


cotang inclia= cotang If. 


If the length of the arms is supposed equal, which will be 
of no consequence in the present case, we may take a=(i 
and then the formula becomes 


A— B. 
A+B. 


cotang inclin=cotang U 


If x ■-= the length of the prepen dicuLar from the centre of 
motion upon the line joining A and B and L =. the length 
of the arm. 

r , . A— B 

x~L. cotang it— cotau inclin. 4- L ~ 

A+JJ 

which is the same as if the whole weight at both ends of the 
lever combined with the weight of the beam was to be consi- 
dered as acting on the centre of gravity of the system, in a 
point close below the centre of motion, so as to keep the sys- 
tem horizontal, and the disturbing weight as acting at the end 
of the lever to produce the inclination. 

Let the whole weight of the load, counterpoise beam, and 
scale —A-fll--- 7B40 grains. 


A— B- 


— gram. 
100 75 


Angle of inclination produced by adding J,th grains 
=30' and L— 7 inches. 

7840. . . . C.Log 6. 105084 

L_ Log 8. 

7 Inches 0.845098 

Cotang inches— 0' 12.051)142 


Indin 0.001 . 


7.009924 
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Whence it appears, that the centre of gravity in the balance 
above described, is only one-thousandth pari of an inch below 
the centre of motion. 


Transposing the formula 

A-B=A+B.x. . .. . 

~~L~ tan K- inclination. 

and if the angle of inclination is taken at we have 

7840 3.894316 


x 7.01)9924 

7. C.Log 9.154902 

Tang. 4° 8.844044 


Grains . . 0.08012 --= 8.903 78(5 
or 0.08 grains are required to produce inclination of 4* 

when JL would give 30', shewing that within any common are 

100 

of inclination, equal weights produce equal arcs. 

If the points and knife-edge are supposed to have a sensi- 
ble diameter, the extremities and edge, then by rolling the 
length of the arm would be decreased by 

2. sin. inelin. + radius of the points, with two scale pan 
suspensions, and the centre of gravity would also be thrown 
on one side of the new centre of motion by a quantity — 

-- sin. inelin. + radius of knife-edge; substituting them in 
the above formula, we get 

„ A + B. sin inelin. (x 4- tt.) 
a ~ (L-2 sin inelin. 11). cos. inelin. 

When the radius of the points and knife-edge is sup- 
posed — II = 0.005 inches. 

L = 7 — 0.84501)8 

Cosin 30' .... 9.999983 


0.845081 = 0.999/0000 inelin. 
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2 0.301030 

Sin 30' 7.910842 

Cos 30' 0.91)0983 

R —005 7.998970 

5.940825 — 0.Q0008726 indin. 



9.000169 — C.Log. 6.99901274 indin. 
x+tt + 001023+ .005 7779813 

Sin 30' 7.940842 

7840 3.894316 

8.615140 “ 0.0412 grains. 

Or 0.04 grain would be necessary to produce A a degree of 
inclination if the points had a diameter of an hundredth part 
of an inch, or four times as much as was required by experi- 
ment, provided the friction was nothing. 

The friction of rolling pivots increases in a very consider- 
able ratio to the diameter, but as we have no data on which 
to calculate, it cannot be taken into account in the compu- 
tation ; however, it would seem that the diameter of the 
points does not produce so much effect as might he supposed 
likely. 

A beam fitted up on the hob principle, very roughly 
finished, as a trial, I have found when loaded with 2,000 
grains to he sensible to the five-hundredth part of a grain, or 
a forty- thousandth part ; which would he considered in Eng- 
land as a good balance. 

In the balance above described, I have used hard steel 
hearings, as most easily constructed, but if bearings of agate 
were substituted it woidd he much better, as steel bearings 
require to be freely oiled, or otherwise the friction is very 
great. 



Hem arks on the Geology of Tavoy ~ .* From a Correspondent. 

An unbroken range of mountains runs parallel with the 
coast through the whole length of the province, dividing the 
waters of the Tenasserim from those that fall into the sea and 
Tavoy river. Its height, east of Tavoy, has been estimated 
at four thousand feet, but the highest peak which gives rise 
to the southern branch of the Tenasserim, in about latitude 
13° 30', rises at least a 1000 feet higher, and is called by the 
Karens “ the Great Mountain/’ Its naked precipices, as seen 
at the distance of many miles, seem to promise a fine field of 
observation for the geologist, but its summit is so precipitous, 
that the Karens say, the top has never been reached. There 
is good reason to believe, that this range is principally com- 
posed of argillaceous slate, or at least slate in some of its 
forms ; for although in no one place where I have crossed it 
are the strata exposed on both sides, yet in ascending the 
western side in about latitude 13° 35', and in descending the 
('astern side, some thirty or forty miles further north, clay 
slate of the same variety presents itself on the whole face 
of the mountain. Adjoining this principal range is some- 
times seen an interrupted ridge, which occasionally rises high- 
er than the principal mountains themselves. Kast of Tavoy, 
this ridge is composed of gneiss, with a broad dyke of green- 
stone on its western side. A more irregular chain, consist- 
ing of a succession of low ranges of from five to fifteen 
hundred feet high, leaving a wide hilly valley between, runs 
nearly parallel with the first, broken by numerous gorges, 
through which the small rivers that rise in the highest range 
discharge themselves over rapids or falls ; and is the usucil 
boundary of tide waters. This chain, in the latitude of 
Tavoy, appears to be formed of primitive slate, but after 
passing the basin of Young-byouk river, thirty or forty miles 
to the south, the slate strata arc left in the interior, and that 

* riatc X. 
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which seems to be its continuation down the coast is a dif- 
ferent formation; being wholly composed where 1 have crossed 
it, of gneiss, with red sandstone on its western side near the 
base. That this is the old red is probable from other consi- 
derations besides its relative position, for where the range 
is continued down within the limits of Mergui, its summit in 
one location is said to be covered with tracks of various ani- 
mals in the rock,'* and “ similar forms,” says Mr. Murchison, 
<c are found in numberless portions of the old red sandstone, 
imitating in their outline horse-shoes, rings, almonds, &c.” 

In the intervening valley are seen several different strata of 
slate rocks, and occasionally isolated masses of mural lime- 
stone, rising in one instance at least scleral hundred feel 
high, and abounding in cylindrical pits of a few feet in diame- 
ter, but of an unknown depth; resembling wells sunk in the 
rocks by art. They probably correspond to the cavities exist- 
ing in the limestone of Wales, which Murchison says, “ taper 
downwards to depths of 30 or 40 feet, and apparently termi- 
nate in vertical tubes. As they occur at or near points of the 
greatest dislocation of the strata, may we not be allowed to 
speculate upon their having formerly been the spiracles by 
which certain gases were evolved, during those periods when 
earthquakes produced the adjoining elevations and depres- 
sions of the strata.” Tin is found at different points through- 
out the whole length of this valley, but usually on its eastern 
border, and in no great quantities ; though I have seen traces 
of former works one or two days travel above Kaleoung, as 
w T cll as on Talaing-yurva river, some twenty miles north of 
Tavoy, and the natives say it is found at Young-byouk, and 
at the head waters of Palouk river, which is within the juris- 

* These marks are produced probably by decomposition and weather- 
ing of the surface. The conjecture regarding the nature of the rock is 
probably correct. Its relative position on the one side to primitive 
rocks, and On the other to slate clay containing impressions of coal 
plants arc m favour of the accuracy of the author’s view. — Ed. 
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diction of the Mergui authorities. Here too are located all 
the hot springs that are found in the eastern section of the 
province ; and all, it is worthy of remark, are on a north and 
south line, nearly or quite parallel with the slate strata ; and 
those that have fallen under my observation have slate on 
the west, and gneiss on the east, excepting one at Pai, which 
gurgles up among the gneiss rocks themselves, with a heat 
of 198° of Fahrenheit, only 14° below boiling water; a degree 
of heat not usual it is believed, for hot springs out of volcanic 
countries. All that I have seen, seem to possess precisely 
similar properties. They are wholly free from any sulphure- 
ous smell, and although on the stones near the springs an 
efflorescence resembling sulphate of magnesia is often found, 
no one of the medical officers + o whom I have furnished the 
water, ever succeeded in detecting any mineral in solution ; 
and as its specific gravity differs very little, I believe, from 
pure water, there cannot be much to detect. There arc how- 
ever in the Tenasserim valley hot springs of a different cha- 
racter ; indicating by their odour, sulphuretted hydrogen gas. 

The region west of this last range is occupied by the 
Deltas of rivers, and what Dr. Heifer denominates, “the 
plains between Tavoy and Palow,” and which he says, “ be- 
long to the tertiary formation/* In some parts of the region, 
as at the mouth of Tavoy river, the sea coast is bounded by 
piles of granite, abounding in large rectangular masses of 
feldspar. In this section, a few miles cast of the old town of 
Palow, is a large hill wholly composed of shells, with a cover- 
ing of earth just sufficient to support a thick vegetation; and 
which appear to belong to existing species, consisting princi- 
pally of large oyster shells.* 

East of the great dividing ridge is the principal tin region. 
“ Tin/’ says Dr. Heifer, “ occurs on the foot of the great 
range running from north to south, on its eastern side in 

* Specimens as perfect as possible of these shells would be highly in- 
t crestin'.;. — E d. 
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stream works. It is found in the debris of primitive rocks, 
and the soil in which they arc buried yields seven feet/’* It 
is rather remarkable, that the richest deposit of this stream 
tin is, according to native testimony on the summit of a high 
hill in the centre of the district ; and inasmuch as stream tin 
in Cornwall is connected with rich veins of the ore in slate 
rocks, we are warranted to indulge sanguine expectations of 
finding veins in these slate mountains, throwing as they do, 
their shadows over the stream works. That tin does occur in 
veins in this country, I cannot doubt, for the Karens have 
repeatedly told me that tin in Siam is found in large masses ; 
but they represent the locality as in a more southern latitude. 
(Jold, iu small quantities, is also found with the tin, both 
here and near the head waters of Tavoy river. East of the 
tin region are the tertiary lands, which Dr. Heifer calls the 
elevated land of Natamis,” at the forks of the Tcnasserim. 
Lignite has been found a few miles north of Mata, which on 
analysis, gave more than GO per cent, of carbon, with upwards 
of 30 per cent, of volatile matter. f Going south two or three 
days journey, the river runs through high hills, which some- 
times come down to the water’s edge. In passing down 
several years ago, I noticed slate rocks dipping to the south 
west in an angle of more than forty-five degrees, succeeded 
by pudding-si one or breccia, with here and there solitary 
masses of limestone, some specimens of which were pro- 
nounced marble. On the third or fourth days journey, the 
rapids and falls cease, the hills recede from the river, and the 
strata in the banks that had been nearly perpendicular, 
become as nearly horizontal. Here the natives tell me alum 
is found, and here commences the sappan wood forests, and 
I am not sure but with this extensive basin they endj still, 

* Query, to a depth of - - 1 Ed. 

f In the interstices of some of the specimens before me, T find sulphate 
of iron, or copperas, from the spontaneous decomposition of the iron 
pyrites with which they abound. 
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as the trees never come down to the river, I cannot speak 
positively on this point. 

The accompanying specimens 1 * exhibit the geological fea- 
tures of the country between, the Tavoy and Tenasserim 
rivers, as they arc seen in travelling from Tavoy to Mata. 

Tavoy stands on an extensive alluvial bottom of so recent 
a formation, that where the river has washed away its banks, 
the remains of imbedded fallen trees may be sometimes seen 
jutting out several feet below the surface. In digging wells 
twenty or thirty feet deep at Tavoy, a stratum of sand stud- 
ded with pebbles of white quartz is usually reached. Pro- 
ceeding cast, a mile or more from the river, we reach Siam 
hill, which stands like an island in the paddy fields, half a 
mile in width by four or live in length; the lower strata that 
1 have observed in wells near its southern extremity, resem- 
ble those of the alluvial plain, as exhibited above in the 
Tavoy wells, and where its northern point is washed by the 
river at the village of Hsen-hseik, (handsome country,) the 
sloping hank is strewn with boulders of white quartz, while 
the precipitous descent on the eastern side, above the village 
of Koy-tuan (broken point,) exhibits masses of which A and 
A A are specimens. Passing across the paddy fields east- 
ward, we reach Pga-than-khyoung, (snowfish brook,) where 
from a ledge of rocks that cross the stream below high water 
mark, the specimens marked B were taken. To rocks on the 
surface of a small hill east of the village of Pyen-dou ng, 
(Sagerstruunia hill), the specimen C belongs ; while D and 
D L) were dug out of a low hill near its base, east of Tha- 
bya-khyoung, (muscle brook). At the fords of Pagayay river, 
a ledge of rocks is seen below high water mark, from w hich the 
specimen E was taken. The one marked d e is from a ridge 
of hills some fifteen or twenty miles to the north, w hose line of 
direction seems to me to fall somewhere between D and E. 

* See list at the end of the paper ; the specimens enumerated corres- 
pond w ith the letters on the map and in follow mg: description. — L'.n. 
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As it was broken from a precipice close to greenstone, it may 
possibly have suffered some change from coming in contact 
with that igneous rock, and may not be a good specimen of 
the formation to which it belongs. A little above the fords 
at E, a precipitous hill comes down to the river, which shews 
a perpendicular point of fifty or a hundred feet of slate, similar 
to the specimen marked F ; south-east of this locality, the spe- 
cimen G was taken from the banks of the river near the water’s 
edge. Passing on to Kluit brook, we meet with the strata of 
which H is a specimen ; and returning to the northern branch 
of Pagayay river, where the stream passes between high rocky 
banks, at the water’s edge the specimen I was taken, and 
fifty feet above that the one marked i. The strata of which 
K is a specimen appears to be of considerable extent, and in 
Khat brook the same rock shews itself somewhat modified, of 
which k affords a specimen. The one marked k k is from a 
locality a short distance south of k , on Da-thway-khyoung, 
(knife-whetting brook). Those labelled L, M, and N, are 
specimens of the rocks that shew themselves on proceeding 
up the stream, at intervals of half a mile more or less ; while 
/ is from the banks of Young- byouk river, some twenty or 
thirty miles south of L in the direction of the strata, and 
apparently the same rocks. The specimen k l again is from 
the hills south of l a few miles, and appears to belong to the 
same series. Returning once more to Pagayay riyer, the 
rocks that next shew themselves arc represented by O, P, 
and Q, which follow each other in quick succession, on a 
lofty precipitous hill. On approaching the main range of 
mountains, the rock of which R is the representative, shews 
itself. The descent on the eastern side exhibits rocks from 
which the specimens S, T, and U, were taken ; the moun- 
tain appearing to be principally composed of the one repre- 
sented by S, and thirty or forty miles south of this locality 
the west side of this same range is formed of a precisely simi- 
lar rock. Those marked V, W, and X, are from the horizon- 
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tal strata beneath Mata, at the water’s edge ;* while Y and Z 
are specimens of the petrified wood and lignite, discovered 
by Mr. Wade, half a day’s journey up the northern branch of 
the Tenasscrim ; and finally a is a specimen of the rocks on 
the banks of the river in that direction. 

The above specimens are by no means offered as a com- 
plete exhibition of all the rocks in the region they embrace, 
but merely all that I have noticed without paying much 
attention to the subject, the collection having been made for 
my own amusement only. Still they certainly include the most 
prominent ones, and geology has made such progress, that a 
skilful geologist will often be able to supply the missing 
numbers of a series, and from an imperfect set of spe- 
cimens, form a correct judgment of the mineral or minerals 
existing in the region from which they were taken. I am 
desirous therefore to have these specimens examined by some 
good geologist, and hear his opinion on them severally. I 
make no pretensions to geology myself, yet the specimens 
marked Y* W, X, indicate I think coal ; and if f be graphic 
slate, it points to authorities in connection with it, while the 
clay slate .s*, bounding the stream tiu region, gives fair 
promise it seems to mo of veins of that ore. I have* no 
inclination to doubt Dr. Heifer’s scientific acquirements, 
but he went so hastily over the ground, that the general 
views which he gives of the geology of the coast, are but little 
applicable to this province. He says, ec a great portion of the 
surface of the interior is composed of primitive rocks, chiefly 
a granite, great parts of mountains running parallel from 
north to south, through the peninsula are granite of gneiss 
yet I see nothing in the interior that makes any approach to 
granite, except the rocks from which the specimen O and Ci 
were taken, and those I suppose, he would call gneiss ; and 

* These arc characteristic rocks of the coal formation. A little fur- 
ther examination at Mata will probably be attended with the discovery 
of coal, if not already found there. — Kn. 

3 u 
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gneiss forms but a small portion of the “ mountains run- 
ning from north to south,” as the specimens prove. Slate is 
manifestly the prevailing rock, and Professor Phillip says, 

most of the productive tin lades (veins) have been found in 
a slaty country. 3 ’ When the tin veins are discovered, copper 
will perhaps be found associated with them, for with tin and 
a little gold as here, Cornwall also produces copper, and Dr. 
Heifer met with ores of copper on some of the Mergui 
islands, which may be considered a part of the tin held, 
stretching as it does down to Malacca. To me it seems pro- 
bable, that Tavoy is rich in hidden treasures — now all is 
in a state of nature ; there have been no excavations, no 
borings, no adequate survey of the field ; so that our golden 
sands, and metallic soil, and slaty mountain peaks, are all 
that can be rationally expected, for veins of tin are never seen 
on the surface. 

When the Romans first lauded in Britain, the tin resources 
of Cornwall were probably as little known as those of Tavoy 
arc at the present moment ; for, although the Phenicians arc 
said to have early obtained that metal from England, it 
was probably in small quantities from the stream works, in- 
asmuch as Diodorus Siculus, who lived in the days of Julius 
Cfesar, makes no mention of tin, though he is careful to 
speak of iron among its productions, together with gold 
and silver, slaves, and hunting dogs 9 (/cuyap /vi/vyytTifcoi/r.) 

List of Specimens, referred to in the foregoing Paper* 

A. Sandstone lila* 13, but coarse . 

B. Sandstone, (old.) 

* These specimens are interesting not only ns illustrative of the above; \al liable 
observations, but as the fiist collection of the kind from the same quarter that 
appears to have been made with tli.* requisite care. They are therefore deposited 
in the Coal Committee*- cabinet, as they seem to bear upon the object of the Com- 
mittee’s inquiries. The relative position of the: -andstone to the slate rocks on the 
one side and the coal formation on the other, its development and peculiarities 
in Tavoy “and other Tenasscnm Province*, would be an interesting object of in- 
quiry. — Kn 
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(J. Clay stone porphyry. 

I). Chlorite slate ; I) D weathered specimen. 

E. Sandstone with veins of quart/.. 

F. Chlorite slate. 

; 

G. A finely laminated mica slate. 

II. Ditto, coarsely laminated with layers of clay slate. 

I. Sandstone, (old,) variegated white and hrown. 

K. Clay slate, dark blue, uniformly mottled on the cleavage with 
dull specks of mica; (k) soils and writes. 

L. Ditto, with layers of mica slate. 

M. Dark brown quartz rock. 

N. Indurated clay slate. 

(). Granite. 

Ik Dark grey quartz rock. 

Q. Granite. 

K. Indurated clay slate. 

S. Ditto. 

T. Ditto. 

I I . Ditto, passing into impure quartz. 

V. Indurated •date clay, with impressions of plaints. 

W. Ditto, with the plants converted into cathonaccous matter, 
presenting the appearance of plants of the coal formation. 

X Ditto, with ferruginous nodules. 

Z. Stems of monocotolendonous plants, 
ile. Old blue clay slate, 
a Calcareous grit, bluish grey. 


/{(fitting the first Revolution of the Mosaic Geologists ; and 
the doctrine that the Land and Sea changed places during 
the Deluge . By Ca/pt . Thomas Hutton, Bengal Army . 

Introduction . — There are many persons who firmly relying 
upon the Bible as the Book of Truth, yet unaccountably per- 
sist requiring a system of geology drawn solely from the ap- 
pearances of strata, and totally unconnected with theology. 

If, say they, such a system could be produced, and then 
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be found to tally with the outline of events as given in the 
history of Creation, wc should no longer doubt the correct- 
ness of such a system ; but we cannot allow a mere assump- 
tion that the Bible is correct) to be the basis of any theory 
of the earth. Separate theology from geology, and then 
if your system be rational, and agrees with the statements 
of the Jewish lawgiver, we will deem your theory based 
on just grounds, and entitled to consideration. 

But if then, rejecting the Bible as the book of truth, we 
proceed to build up a system of geology from the appearances 
and phenomena of the earth’s strata, and collating it with 
the books of Moses, pronounce it to agree with what we 
there find recorded ; how do wc prove one iota more distinctly, 
the truth of this our system, than, if starting “ ah initio 
with the conviction of the Bible^s truth ; and taking it for 
our base and guide, wc yet produce a system that is found to 
corroborate the statements therein contained and prove them 
to be correct ? 

In both cases wc have arrived at the same conclusion , though 
by different roads ; so that it would appear to be far more 
reasonable to start at once in our inquiry on grounds that 
were considered to be true, rather than to plunge headlong 
into darkness, and endeavour to grope our way blindly and 
with difficulty to the light of truth, which after all our anxie- 
ty and labour, merely leads us buck to the point from whence 
our adversary started . 

As the present essay on the theory of the earth is put 
forth, founded on the History of Creation as a basis, it will 
be necessary before entering upon the subject to meet these 
objections, and to endeavour to prove the thorough impossibi- 
lity of ever producing any sound and permanent system of 
geology, which is not fundamentally and inseparably connected 
with theology. 

There are two classes of men to whom the geologist 
addresses his discourse ; the first is composed of those who 
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believe the Bible to be the word of God ; and the second, of 
those who disregard it, or deny its truth. 

To the last of these it would almost be in vain to shew the 
connexion of geology with Hyn, of whose existence they are 
more than sceptical, and therefore to the first more especially 
I venture to address myself. 

Does it not then appear strange, l had almost said ridicu- 
lous, that he who professes to believe, from the bottom of his 
soul, that the Bible is the word of God, the very essence of 
truth, should yet hesitate to adopt it as the base on which to 
build up a system of geology ? 

Believing, as he says, that book to be correct, is it not 
rather the very base of all others to be desired and selected ? 

Yet lie tells you, that in choosing a basis for your theory 
from the passages in that book, you are starting on assump- 
tions, which in geology are inadmissible. He tells you in- 
deed, that you are wrong in assuming truth to he truth ; 
without perceiving that, that which is true , is no longer an 
assumption , but a positive fact ! 

IIow is this contradiction to be understood ? 

If he believe the Bible to be true, surely in selecting it for 
the foundation of geology it is no longer an assumption, but 
the adoption of fact, of truth itself, for his basis ? 

Ask the believer, “ Who made heaven and earth ?” His an- 
swer will be “ God.” 

“ Who caused the different hills and strata of the earth to 
assume their present appearances, and to contain the pheno- 
mena which astonish and delight us ?” 

It is obvious that his answer will still he “God.” How 
then ? If God be He who formed the earth, and disposed 
by his laws the strata as wc find them, can we separate the 
created from the Creator ; can we separate the maker from 
his works ? 

And if we cannot, then how is geology, the offspring of God*s 
will, to be separated from its origin, which is God himself? 
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The geologist, if he thus believe, will find, must ever find, 
that the closest and the strictest search and inquiry into the 
strata and phenomena of the earth, will lead him step by 
step through every difficulty, and series of formations, to 
trace out the author of the whole ; until he will at length 
arrive at that far distant and primitive epoch, when God 
first gave laws to matter, and thus gave origin to geology. 

Thus will he again be led to see, and haply likewise to ac- 
knowledge, the inseparability of geology and theology. For 
it must be at once apparent to a believer that if the statements 
of the Bible are correct, the climates and condition of our earth 
must have undergone great changes for the worse since the 
epoch of creation ; and great disturbances and dislocations of 
strata must inevitably have been the consequences of the 
great geological revolutions which are recorded by the histori- 
an. Now as we are instructed that those general revolutions 
were brought about for moral purposes, by the Divine will, 
namely as a punishment to the crimes and depravity of the 
human race, and likewise to serve as a warning for the future, 
it is evident that they must hold an important place in the his- 
tory of God’s dispensations to mankind, and consequently that 
they come fairly and properly within the province of thcolog) . 

Therefore as the moral effects were to be produced by 
(jeoloyi.cal revolutions, and us both emanated from the will of 
the Controller of events, we arc clearly led to perceive a 
strong and close connection between geology and theology, 
inasmuch as the general revolutions of the one, have both 
been the consequence of an express exertion of Divine power 
on account of the sins of mankind, the discussion of which 
falls properly within the sphere of the other. 

But the case is not much altered even in respect to those 
who disbelieve the Bible; for they will build their system 
solely on the appearances which the strata of the earth pre- 
sent, and theorise until they lose themselves in the lapse of 
ages ; yet still even they, with all l heir waste of years, must 
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nevertheless acknowledge that there was once a time when 
matter had its origin, and although they may hesitate to refer 
that origin to Him whom the believer terms his God, they 
nevertheless are compelled to julmit, that the matter and its 
regulating laws must both have emanated from a great First 
Cause. 

Let them then carry back that origin far as they list, even 
for incalculable numbers of years and ages, still all must 
spring from a beginning, and call that beginning by whatsoever 
name they will, it will but resolve itself into the One , Almigh- 
ty Gotl , Creator of the Universe. 

Thus they but carry back creation to many thousand years 
beyond the time accepted by the true believer as taught him 
in the books of Moses; but they fail to disprove, nay, they 
oven prove, spite of their unbelief, the connection of geology 
and theology; for they shew that God created earth , and 
therefore that He is the origin , the very fountain head of ail 
geology. 

Cart 1 . — Geologists may be divided into two sects or 
classes ; one advocating what is termed the mineral, and the 
other the Mosaic geology. 

The distinguishing feature of these two systems is, that the 
mineral geology founds its theories and doctrines solely on 
the appearances and phenomena which the strata of the earth 
exhibit ; and erroneously supposing that the Mosaic record 
furnishes no causes by which such phenomena could have 
been produced, it at once proceeds on its inquiries regard- 
less of that narrative, and boldly advances its own specula- 
tions in its stead. 

It can scarcely be necessary to point out to any right- 
minded person, that as the doctrines which these theorists 
set forth, are not only unsupported by the testimony of the 
Scriptures, but actually in many respects directly opposed to 
them, they must therefore of necessity be falsely based, and 
consequently untenable. It is in vain that its able and learn- 
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ed advocates assert that their doctrines are not only not op- 
posed to Holy Writ, but actually display in a greater degree 
the goodness and wisdom of the Creator ; for the point is sim- 
ply enough decided by an answer to the following question : 
“ Do their doctrines and theories agree with the statements of 
Holy Writ The answer is clearly in the negative; for where- 
as Moses teaches us that the operations of the first creative 
period were completed in the space of six days ; the mineral 
geology takes upon itself to declare that thousands of thou- 
sands of years were necessary to e fleet the same ends. 

And why docs it do so ? Solely because finding the 
exuvife of particular animals apparently confined to particular 
consecutive strata, it immediately concludes that successive 
and frequent revolutions at long intervals must have been the 
agents from which such phenomena were derived. Moreover, 
although the Scripture teaches that man was contemporane- 
ous with the animals and vegetables of the period prior to the 
Fall, and that those animals received their generic names from 
him, the mineralists have declared that lie was not an inhabi- 
tant of our earth until posterior to the deposition of the 
chalk, by which time, as we shall presently see, the two 
scriptural revolutions had been fulfilled, and multitudes of 
animals and plants had become extinct. 

The erroneousness of such doctrines will be more apparent 
as we proceed with the history of the changes which have 
taken place upon the surface of the earth. 

On the other hand, the Mosaic geologists, as the term im- 
plies, are strenuous advocates for a close adherence to the 
outline furnished by the sacred historian ; but although they 
have wisely seized upon the only sure ground on which a 
geological system can be based, they have nevertheless unfor- 
tunately been the means, in a great measure, of retarding a 
knowledge of the truth, and thereby adding strength to the 
position of their opponents, by the unaccountable contradic- 
tions and misapplications of the Scripture into which their 
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misguided zeal, and desire to overthrow the theories of the 
rival sect, have betrayed them. 

The mineral geologist cannot strictly adhere to the Mosaic 
narrative, because? as he avers, he finds no revolution men- 
tioned, by which he could satisfactorily account for the 
numerous fossil exuviae of marine animals which are imbed- 
ded in a scries of strata, to the deposition of which he justly 
declares the Deluge could undoubtedly have been in no wise 
instrumental, namely, in the secondary formations. Not per- 
ceiving the period when these animals became extinct, al- 
though clearly mentioned in the Bible ; and finding the first 
revolution of geologists to be totally insufficient to account 
for such phenomena, the mineral geologist at once decides 
that other revolutions must have taken place, and he therefore 
proceeds to build up a theory according to his own ingenuity 
and fancy. 

The Mosaic geologist being likewise culpably blind to the 
true period of the first revolution, as assigned by the sacred 
historian, most unaccountably and unjustifiably persists in 
referring it to the events of the third creative day , that is, to 
the separation of land and sea, and then immediately proceeds 
to contradict himself, and upset his own theory, by referring 
to that miscalled revolution, the formation of coal, which he 
acknowledges to be a vegetable deposit , although the very 
record which lie is advocating, distinctly declares to him that 
the separation of land and sea was completed before the 
vegetable world was called into existence .* From this false 
position he is again led into error with regard to the fossil 
exuviae of the secondary strata, because insisting that Moses 
allows but of two revolutions, he is necessarily constrained 
to refer the exuviae of all animals both of the secondary and 
tertiary deposits to the one catastrophe of the Deluge, which 
is clearly inadequate to the production of both these fornia- 

* See passim “ Penn’s Comparative Estimates of Mineral and Mosaical 
Geology/’ and “ Fairholrac’s Scripture Geology." 

3 c 
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tions, differing so widely as they do, both in their imbedded 
fossils and in their structure. 

Thus the false position taken up by the Mosaic geologists 
may bfe said in a certain degree to give colour to, and war- 
rant, the still worse doctrines of the mineralists ; for if they 
who advocate the scriptural outline of events, thus by their 
contradictions overthrow their own theories, no wonder that 
the opposite sect should reject them, and seek for other causes 
to explain the phenomena of the earth’s strata. 

Hut although the foregoing views of the Mosaic geologists 
are thus seen to be entirely founded in error, yet it must not 
be forgotten that in many other respects they are decidedly 
correct, and especially so in declaring that no system of geo- 
logy which is not strictly and reasonably founded on the 
Mosaic records, will eventually stand. 

Truth will prevail as our knowledge of the subject advances 
to maturity, and the discoveries of science will prove that the 
phenomena presented to our view in the various strata of the 
earth, are all such as may be clearly and reasonably account- 
ed for in the doctrines of Holy Writ. 

Let us therefore now proceed in the lirst place to disprove 
what appear to be the erroneous views of either sect, and 
then endeavour to build up a more orthodox theory founded 
upon the statements contained in the Mosaic writings, and 
supported by the strong collateral testimony of geological 
phenomena. 

“ During a long time,” says Cuvier, “ two events or epochs 
only, — the Creation and the Deluge, were admitted as compre- 
hending the changes which have been operated upon the 
globe.”* These, as we have already seen, are the revolu- 
tions contended for by the Mosaic geologists, but which 
Cuvier justly thinks arc insufficient, although he has errone- 
ously and arbitrarily pronounced them to have been nu- 
merous.” 

* Jameson’s Cuvier’s Theory of the Karth, p. 38. 
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Nor is it surprising that lie should have deemed them in- 
adequate to account for these a changes/ 9 since the first of 
those periods was no revolution at all, but occurred before the 
vegetable and animal races, whose remains constitute the 
chief phenomena of our strata, were created, and therefore 
it could have been in no wise instrumental either to their des- 
truction or deposition. It is evident moreover that this first 
(so called) revolution could in reality be no revolution , hut a 
creation. A revolution implies the overthrow or upsetting 
of an already established order of things, while here in this 
first period, we know that there was no overthrow, but an 
originating or setting in order, of things which had not yet 
existed ; therefore it was a creation or calling into existence 
an order or system of things which subsequently, as we shall 
see, were overthrown through the disobedience of created 
beings. The separation therefore of the land and sea, by 
which our earth was first called to light, can be looked upon 
only as a creation of dry land which had not heretofore exist- 
ed ; and such indeed it is considered by the sacred historian, 
for he tells us that in the beginning the materials from which 
our land was to be formed were called into being, and that 
on the third day of creation (a period evidently remote from 
the beginning) the interim having been occupied in perfect- 
ing other arrangements, all tending towards its welfare, the 
earth was separated from the waters, and the existence oj the 
dry land commenced. 

True the record mentions two, and only two distinct gene- 
ral revolutions, but the Mosaic, equally with the mineral 
geologist, has disregarded and passed over the first of them, 
which occurred not during, but subsequent to the creation , 
when man first transgressed the commandment of his Maker. 

Thus it would appear that geologists are right in referring 
the fossil exuvue of the secondary strata to a revolution long 
prior to that of the Deluge, and they have only erred in not 
assigning to it the actual period pointed out by the record. 
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The second revolution* or Deluge, is too clearly marked, and 
its consequence too obvious, to escape the notice of any one ; 
but the historian enters into no details of the means by 
which the first was effected, although he clearly points out 
the effects of it. This difference in the seeming importance 
of the two revolutions may have arisen from the fact, that 
the first did not, like the second, involve the loss of life to 
the human race, and therefore the record is content to point 
it out merely by its effects, leaving us at liberty to infer the 
causes. Or it may even be probable that Moses himself was 
ignorant of the operations and means by which the facts he 
recorded were produced, nor was it at all necessary for the 
fulfilment of his task that he should be made acquainted 
with more than the effects ; for his only object was to lead 
his people, and through them other nations, to look to the 
Almighty, as the universal and sole creator of all things, and 
the dispenser of every blessing they enjoyed ; and moreover 

it should be borne in mind,^ as Professor Auckland has 
well observed, “ that the object of the Mosaic account was 
not to state in \ what manner , but, by whom the world was 
made. 5 ’ * 

In insisting, however, upon the two Mosaic revolutions as 
the only ones which our earth has experienced, it is merely 
necessary to shew that they are the only general, or universal 
convulsions which have occurred since the creation, and that 
they have been expressly produced by the immediate and 
supernatural exertion of the Creative Power for particular 
purposes, namely, for the 'punishment of man’s transgressions ; 
but while insisting upon this, we must not deny the probabili- 
ty that natural phenomena existed quite as much in those 
days as they do now; that is to say, that mineral causes 
would have produced volcanic outbursts and dislocations of 
strata as frequently in the former ages of the earth as 
at present. We may even venture to affirm, that they were 

* Bridgewater Treatises, p. 3,‘J. 
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both more violent and more numerous formerly than in the 
present day, as is clearly perceptible from the many extinct 
volcanic craters of Central France, and from the dislocations 
of strata in various formations. . 

But it will be at once apparent, that such outbursts of 
volcanic matter would have been no more general formerly 
than now, find they would have formed mere local pheno- 
mena affecting a limited tract, as is shewn in the many local 
disturbances in the strata of our own country.* While 
insisting, therefore, that there have been but two great or 
general supernatural revolutions which have extended over 
the whole globe, it is by no means contrary to Scripture 
doctrines to declare likewise, that local disturbances from 
the operation of natural laws “have been numerous and to 
tliis extent therefore the declaration of Cuvier may be true, 
although certainly not in the general sense in which he 
made it. 

The views which Mr. Penn entertains of the formation of 
coal, tend better than any thing else that can be urged, to 
upset the period of this falsely called first revolution of the 
Mosaic geologists, and I shall accordingly make use of this 
author’s own statements, in order the better to expose the 
error into which he has incautiously betrayed himself. 

He tells us, “ that Mr. LFAubuisson entertains a philo- 
sophical doubt, whether this substance ought to be classed 
with intermediate , or with secondary formations ; and lie 
therefore leaves the point undecided/’ 

That Mr. Hatchett declares his opinions to be, “ that coal 
is a vegetable substance, consisting of vegetable accumula- 
tions , mineralized under vast strata of the earth/’t Now 
since “ all naturalists are agreed in this one point, that our 
present continents were heretofore the bed of the sea ; 


♦See “ Murchison’s Silurian System’* passim. 
| Comp. list. p. 382. 
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since beds of coals are found to lie in concavities varying 
greatly in extent* from a few to many miles* and containing 
numerous strata of coal alternating with sandstone * c/ay* &c. 
which afford a formation analogous to an ancient sea-bed ; 
since marine substances are fSund in the adjoining strata; 
and since numerous sea shells* and even bones of marine 
animals are found in imperfect coal , as in that of Ponders 
in Dauphiny* although none remain recognizable in perfect 
coal; a strong argument of probability seems to arise* that if. 
the substance of coal is of vegetable origin, we are to seek for 
that origin in marine vegetation , and not in terrestrial; that 
the beds of coals* in their extensive concavities * were perhaps 
immense accumulations of fuci 9 &c. loaded with the various 
animal substances which shelter among them ; and which 
were overwhelmed by vast aggerations of the loose soils of the 
sea in the course of its retreat* and were left for decomposi- 
tion by the chemical action of the marine fluid which they 
contained* and with which the enclosing and compressing 
soils were saturated” 

“And this*” he continues* “ may guide us to a final expla- 
nation of the phenomena which caused M. D’Aubuisson to 
doubt whether he ought to connect coal with intermediate * or 
with secondary formations ; in the statement of which doubt* 
he approximates so nearly to the Mosaical geology. The inter - 
mediate class (he observes with Werner) pertains to an epoch 
when a revolution took place in nature* which* according to 
the evidence of the numerous indications which we see* was 
perhaps the most violent of those that happened during the 
formation of the mineral crust of the globe. There is* indeed* 
great uncertainty in fixing the limits between this class and 
those which adjoin it ; but I think that they will be assigned 
with sufficient exactness* if we say that the intermediate class 
is composed of the same rocks as the primitive * but alterna- 
ting with some others containing relics of organic beings* 
and a particular sandstone. We may perhaps farther say. 
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that the intermediate soils are those which succeed in the 
order of time, from coal beds to the first appearance of or- 
ganised beings . I purposely avoid affirming, in this definition 
whether or not the coal appertains to the intermediate class.” 
But if coal be marine vegetation , originally produced in 
# a body which must have been of the earliest intermediate 
formation, since it was formed by the first disruption and de- 
pression of primitive formations , according to the Mosaical 
geology; then it will naturally be found at the point at 
which the definition of M. D^Aubuisson supposes.* 

Now' were not the elucidation of the several changes which 
have occurred on our earth a matter too serious to be trifled 
with, we might almost feel inclined to smile at the absurdity 
which is involved in these contradictory statements of one, 
who in liis anxiety to upset the theories of what by way of 
distinction he has termed the “ mineral geology,” has rush- 
ed blindfold as it were into errors, which not only completely 
overthrow his own views , but might even, in the minds of 
many, bring discredit upon that record which he professes to 
uphold. 

Thus, if his first miscalled revolution is to be dated from 
the period when land and sea were first separated, which se- 
paration he tells us w r as caused by the deepening or disrup- 
tion of a portion of the earth, in order to form a bed for the 
reception of the waters ; we at once and without difficul- 
ty perceive, that it was completed before that vegetation from 
which he derives his coal was called into existence , and conse- 
quently that it could have been in no wise instrumental to the 
deposition of that which actually did not exist . He has him- 
self recorded in a subsequent chapter, the following words, 
namely, “ that this first revolution took place before the exist- 
ence, that is, before the creation of any organised beings ” f 

* Penn’s “ Comparative Estimate of the Mosaical and Mineral Geo- 
logies,” p. 385, ct seq. 


1 Comp. Estimate, p. 113. 
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How then he can refer the deposition of vegetable or organis- 
ed matter to that revolution is indeed truly astonishing, and 
the more so, since in his detail of the events which occupied 
the third creative day, he clearly shews us that the vege- 
tation was called into existence after the convulsion which 
disclosed the earth to view was accomplished and past. 66 The # 
mineral materials which retained their primitive order and 
position in the undisturbed dry land, were here fractured, 
severed, and dispersed, or in various ways disturbed ; and the 
soils which had at first rested on their rocky bases, were ne- 
cessarily displaced by the rupture of those bases, and being 
precipitated into the new profundity together with the in- 
numerable fragments of the broken webs, formed the shiny 
or the shingly bottom of the new sea. On that bottom , and 
in all the varieties of its parts , whether in its lowest depths, 
or upon the submerged masses which lay upon it, marine 
matter of every kind, vegetable and animal, was produced 
in abundance, with the power of perpetual reproduction ; and 
it continued to increase in quantity, in a multiple ratio, 
during many ages.”* 

Thus he has throughout his argument most completely 
contradicted and destroyed the theory he was labouring to 
establish, and he compels himself therefore, either to relin- 
quish the period which he has assigned to his first revolu- 
tion, or that of his coal deposits ; for if he maintains the 
former, it is evident that it covdd not have contributed to the 
latter; or if he maintains the latter, then must it have been 
effected by another convulsion than that of the separation of 
land and sea, and consequently it involves a multiplicity 
of revolutions, which he has already argued to prove incon- 
sistent with the doctrines of the Mosaic record. 

It is moreover evident, that the marine vegetation from 
which he would derive his coal, must, according to his views 
have been in existence previous to “ the first disruption and 
* Ibid, p. 217. 
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depression of the primitive formations/* by which the sepa- 
ration of land and sea was effected, or that revolution could 
not have deposited it. 

This, however, not only finds,a decided contradiction in the 
Mosaic record, but had it been as Mr. Penn states, we should 
naturally seek the coal, not as he would have us believe, 
amidst the “ earliest intermediate formations,’* but actually 
in the primary rocks themselves ; for it must be borne in 
mind, that at the time alluded to, no other rocks were in 
existence, and the disruption which caused the separation of 
land and sea, would therefore have buried the vegetation, 
had any such existed, beneath the debris of primary rocks 
alone ; so that they would have been enclosed between the basal 
primary rocks, and an overlying primary conglomerate, a 
circumstance which we know full well is not the case, — the 
coal lying invariably amidst strata that have been deposited 
from the bosom of deep and tranquil waters; and widely 
separated from the true primary rocks by the whole of the 
old red sandstone and Silurian systems. 

But we shall presently perceive the reasons why Mr. Penn 
is so anxious to establish a marine origin for the substance of 
coal, an origin however which is now satisfactorily disproved, 
for the phenomena of the enclosing strata have thorough- 
ly established the fact that the coal has been produced, not 
from marine, but from terrestrial vegetation of a tropical 
and fern-likc character. 

It therefore follows that the causes which tended to accu- 
mulate and mineralise this vegetable substance, must have 
been in operation subsequent not only to the separation of 
land and sea, and to the existence of dry land, but like- 
wise to the furnishing of that dry land with a varied and 
luxuriant vegetation. 

Thus we perceive that every fact is opposed to the theory of 
the Mosaic geologist, and consequently that his arguments to 
establish the third creative day, as the lirst geological revo- 
lution arc at once completely overthrown and refuted. 

3 D 
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Part 2d . — The occurrence of the secondary strata over 
a great portion of the countries of the known world, imbed- 
ding numbers of marine shells, sometimes in such profusion as 
nearly to form the sole constituent of the rocks in which they 
occur, has given rise to the opinion that the sea must former- 
ly have stood for a long term of years over the continents of 
the present earth, until at length by some severe convulsion 
or revolution, the bottom or bed of that sea was raised to 
form the existing dry land, while the former land in conse- 
quence, became the bottom of the present sea. 

It has been asserted, moreover, that proof of such an oc- 
currence exists in the records of the Scriptures, wherein it is 
declared, that “ the world which then was being overflowed 
with waters perished from which passage Mr. Penn lias 
argued to establish a theory, that the former earth was depress- 
ed in order to form a new bed for the sea, and he then pro- 
ceeds to shew, that the reflux of the waters in their descent 
would have swept the animal remains from off the depressed 
earth, and would again have deposited them over the bed 
which they were leaving ; and thus lie would account for 
our finding terrestrial animals entombed in strata overlying 
those which contain marine productions. 

fie is however compelled to the adoption of this opinion, 
from his having entirely overlooked the proper period of the 
first recorded revolution ; and thus he is obliged to refer the 
fossils of the secondary and tertiary beds to the same epoch. 

Insisting that the Scriptures mention only two periods of 
revolution, and declaring the separation of land and sea to 
be the first of them, he consequently leaves only his second 
revolution, or deluge, to account for the inhumation of all 
fossil exuviae ; because his first revolution, as already shewn, 
was completed before the creation of any organised beings. 

The words quoted from St. Peter by Mr. Penn, in support 
of his views, namely, “The world which then was being 
overflowed with waters, perished •” are by no means intended 
or even calculated to convey any actual change of places 
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between land and sea, but refer simply to the fact* that 
a deluge having passed over the then earthy caused all within 
itj or upon it* to perish. This was likewise the opinion, as we 
learn from Mr. Penn, “of the very learned annotator on 
Noldius,” who declares that, “ terra diluvio non fuit perdita 
quoad substantiam , sicut homo , — the earth was not destroyed 
by the deluge with respect to its substance , as man was 
an opinion, the correctness of which, for obvious reasons, 
is not allowed by the Mosaic geologist, who thinks “ it only 
shews that the annotator was unaware of the fact ” (as he 
deems it,) “ that the ancient Jewish Church understood the 
reverse." f It will be presently shewn, however, from the 
words of St. John, that the Jewish Church could not have 
understood the reverse, and the charge that such an opinion 
could only be entertained on “ the ground of an inconsiderate 
and preconceived hypothesis,”}; will eventually recoil upon 
the head of him whose views we are now analising. 

The soundness of the annotator’s views, is moreover sup- 
ported by, “ the original of this notable passage, DTQ1 p*y 
•yp which Michaelis interprets, “ flavins chut fundament a 
ijjsorum , — a flood obliterated their foundations an inter- 
pretation, which our author highly approves of for his own 
ends, but which is not only at once corroborative of the 
opinion, that the substance of the earth did not perish , as man 
did ; but is likewise in accordance with the effects we should 
naturally look for after such a catastrophe, namely, the 
obliteration of that surface, or foundation on which the sins 
which had provoked the punishment, had been committed. 

Mr. Penn, however, not appearing rightly to understand 
the import of the threat, “ I will destroy them, (/’. e. all flesh) 
together with the earth and being entirely misled by his 
views of the first revolution, founds upon this sentence and 

* Comparative Estimate, p. 255. 

X Ibid, p. 256. t Ibid, p. 256. 

§ Ibid, p. 252. 
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the already quoted declaration of St. Peter, his theory of a 
change of places between land and sea, or in other words, 
that our present earth is the bed of the antediluvian ocean . 

In this, however, it may be perceived, that his desire to 
subvert the mineral geology has caused him to overlook the 
fact, that the threat bears equally on “ all flesh,” both man 
and beast, as on the earth itself ; and yet we know that all 
flesh did not perish, for the family of Noah was excepted, 
and with it a certain number of animals which were destined 
to keep their seed alive upon the earth, after the waters 
should have again subsided. 

Thus we may infer, that by the destruction of the earth 
was not meant its annihilation, but only the obliteration , or 
removal of that surface on which the sins of mankind had 
been committed ; and which became virtually destroyed , 
when by the waters of the deluge it was rendered unable to 
perform its allotted functions , that is, when it was no 
longer able to support and nourish the terrestrial classes of 
the vegetable and animal kingdoms. 

A thing is said to be destroyed when it can no longer per- 
form the proper duties for which it was constructed ; thus in 
the common parlance of every day occurrences, a watch is 
said to he destroyed when the mainspring is broken ; or a 
body of troops is destroyed when it has received so severe a 
check or defeat, as to render it too weak to perform that 
duty which was allotted to it; not that we mean thereby that 
all parts of the watch are destroyed, or that every soldier 
is killed ; and this reading of the text is the more apparent, 
since we know that by repairing the mainspring, the watch 
is restored to its former state, and by recruiting the body of 
troops they are as able to effect their duty as before their 
defeat by superior power; and so in reality was the earth 
restored and enabled to perform the purposes of its original 
creation, when the waters of the deluge again subsided. The 
words above quoted, therefore, would seem to imply, not the 
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actual destruction of the earth, but the suspension of its 
proper functions, by which of course the animal and vegeta- 
ble races would be destroyed. Nor can it reasonably be 
objected to this view, that the secondary formations are found 
to stand in direct opposition to it, and give evidence of a 
change of place between land and sea ; for although undoubt- 
edly many parts of our present earth have been reclaimed 
from the bosom of the waters, this fact by no means warrants 
the assumption, that the whole earth has been so derived ; 
for we have testimony quite as conclusive in the existence 
of the stratified beds of the diluvial formations, that the 
tracts now occupied by them were portions of the ancient 
or antediluvian earth ; so that we know that in three 
quarters of the globe, namely, in Europe, Asia, and America, 
large tracts of the antediluvian earth still constitute portions 
of our present continents. 

Now as it here appears that the antediluvian dry land was 
not very extensively distributed, but rather that it was of 
limited extent, so we shall he fully justified in believing that 
the secondary portions of the present earth are merely 
additions, which have been derived from the sea and added to 
the former dry land, in consequence of the farther retirement 
of the waters, when the last revolution, or extra natural 
convulsion, caused the subsidence of the diluvial ocean. 

No change therefore, such as that which is contended for 
by the Mosaic geologist, has taken place \ and indeed as 
observers in general are now rightly agreed that the animals 
whose remains are found in the tertiary and diluvial strata 
must have lived in or near the places where they are now 
found buried, it is somewhat surprising that they should not 
likewise have long since allowed that the localities occupied 
by the last of them at least, constitute portions of that land 
which they once inhabited. 

Again, another argument is suggested by the author’s 
account of the probable manner in which the bodies of the 
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animals destroyed were carried back by the reflux of the 
waves from the places where they died* to the land we now 
inhabit. “ Let us suppose/* he says, that “ the eastern coast 
of America were to yield to tbje sea by successive subsidences 
of its land, yet leaving after each subsidence a new resisting 
coast sufficient to repel the waves; the reflux must still be 
the same as if the continent remained entire ; and the 
retiring current must equally make its way back to the coasts 
of Africa and Europe” “ The sea/* he continues, “ has 
actually transported floating bodies from the West Indies to 
the shores of Europe ;” but he forgets to tell us what those 
bodies were, whether animal or otherwise. 

The exuvife which are found in northern latitudes are 
chiefly those of animals which are now extinct, or only living 
in tropical countries, and it is therefore a matter much to he 
doubted whether they could have been transported entire 
from those scorching climates in which decomposition com- 
mences almost immediately after death, to the now frozen 
regions of Siberia; yet according to Mr. Penn’s views, they 
must have withstood decay for a much longer period than is 
now found to bo the case even in our reduced temperatures, 
for he says they were brought to these countries by the reflux 
of the ocean, when the waters were descending again into 
the place appointed to receive them ; that is, when they began 
to be transfused from their proper bed, over the former 
earth, and which transfusion causing, be it remarked, the 
reflux by which tropical animals were carried to the north , 
did not begin until “one hundred and fifty days, or five 
months , from the commencement of the flood.” 

Truly those waters must have been endowed with great 
antiseptic powers, to enable them to preserve entire and free 
from putrefaction during the period of five months , and after- 
wards to leave enclosed in a Siberian iceberg, such a huge 
mass of flesh as the carcase of ail elephant!* He tells us 
* See “ Account of Siberian Mammoth.” 
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that the record points out the period when the waters hav- 
ing diffused themselves a second time over the globular sur- 
face by the subsidence of the former continents, began to 
abandon their ancient bed ; from which they continued to 
descend, until they left it a dry land as the former earth had 
been rendered a dry land by the retirement of the waters. 
That period was at the end of 07ie hundred and fifty days, or 
five months, from the commencement of the flood”* 

Now unfortunately again for Mr. Penn^s theories, we find 
that existing geological facts give undoubted evidence that no 
transport from tropical to northern regions could possibly 
have taken place, but on the contrary, that there are strong 
indications of the diluvian currents having passed from the 
regions of the latter towards the former ; a circumstance 
which goes far to prove that had the former earth been de- 
pressed for the reception of the waters, we ought now to find 
the exuviae of northern animals imbedded in the strata of the 
tropics, or to seek them beneath the bosom of the present 
sea.f But had the waves of the diluvian ocean met with a 
steady and permanent barrier to their advance, such as wo 
see in the coast of the western continent, doubtless their 
reflux might in some measure have had the effect ascribed 
to it ; but as they were propelled, according to the shewing of 
the Mosaic geologist, into a new bed purposely depressed for 
their reception, it becomes evident that no steady barrier 
existed to impede their progress, and thus no reflux of suffici- 
ent force to effect the supposed transportation of animal 
bodies would have been formed. For if occasional impedi- 
ments had been met with in the alleged transfusion, still as 
the former old earth had been depressed below the level of 
the former ocean , those animal bodies which might have 
been washed off by the reflux would never have had time to 
reach the northern portions of our present earth, but would 

* Comp. Est. p. 268. 

\ See Dc la Bechc’s Geological Manual, passim. 
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again have been swept onwards with the advancing waters, 
as each transient obstacle was overcome, into the bed de- 
pressed for their reception, because from the depression of 
the former earth, a strong current must have set in from the 
former ocean , and thus if land and water had really changed 
places, the exuviae now so abundantly brought to our notice, 
would have been buried in the depths of the present sea. 

It is evident too, from Mr. Penn’s own reasoning, that no 
obstacles whatever could possibly have been opposed to the 
waters in order to form a reflux, for he tells us, that it was 
“ one hundred and fifty days, or five months, from the com- 
mencement of the flood, that the waters began to abandon 
their ancient bed, from which they continued to descend until 
they had left it a dry land.” v Now it must be borne in mind 
that the waters were standing equally deep over all the globe, 
so that the earth must have been in its centre, and accord- 
ing to the Mosaic geologist, that portion which had formerly 
been the dry land, was depressed for the reception of the 
waters in order to cause the subsidence of the flood. 

Is it not then manifest that these waters would at once 
have rushed violently and irresistibly downwards from their 
equal height, into the hollow below them ; and is it not 
equally manifest, that the formation of a long continuing 
reflux to carry upwards the terrestrial exuviae into that por- 
tion which the waters were rapidly and irresistibly descend- 
ing from, would have been an utter and absolute impossibi- 
lity 5 

But the author has wisely suggested, that “hud the former 
continents sunk all at once , the immediate and violent influx 
of the great body of the ocean, to fill the vacuum thereby 
created, must have hurried the ark into its enormous vortex, 
and have caused it to be presently ingulfed ; whereas the re- 
cord represents the ark, like an ordinary vessel, riding secure- 
ly upon the surface of the ocean.” I am willing therefore to 

* Tomp. VM. p. 270. 
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agree with him, that cc the transfer of the waters was gradual 
and progressive, like that of the waters of a lock , in which a 
vessel descends imperceptibly from a higher to a lower level; 
which implies gradual and successive subsidences of the former 
earth, admitting of proportionate advance's of the waters; 
Hut in admitting these facts it only becomes the more ap- 
parent that the production of the desired reflux by such 
means is an utter impossibility ; for the successive depres- 
sions in the sea-girt mineral mass, would but have caused 
the gradual subsidence of the waters, not only without pro- 
ducing any reflux whatever, but also without rendering any 
dry land visible, unless, which is likewise an impossibility, 
a vacuum could have been produced capable of containing in 
its bosom the whole of the waters of the ocean 1 
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Let A represent the spheroidal earth surrounded by the 
diluvial ocean B B. Then let the portion C be a vacuum 
or depression produced by successive and gradual subsidences* 
in order to form a bed for the waters and draw them off from 
the upper portion which is to form* according to Mr. Penn* 
the dry land or post diluvian earth. 

It is at once apparent that the waters would gradually and 
quietly sink into the depression from their first level* to a 
lower one, as represented by the dotted circle 1) D ; but no 
dry land whatever would become visible until all the waters 
were drawn down and contained in the vacuum* and this we 
may venture to affirm is ail absolute impossibility* because we 
shall presently see, that those very waters once contained in 
suspension and solution the whole mineral substance of the 
globe. 

It is evident here that no reflux would be formed. But 
why* it may be asked* since the Almighty willed that the 
waters should leave their former bed and flow into that former 
earth which He had purposely depressed for t heir reception * 
should obstacles arise in a succession of lands and barriers to 
be overcome* to prevent or retard their advance ? 

Surely II is arm was not weakened that He could not as in- 
stantaneously and irresistibly execute Ilis will in this second 
period as lie is allowed to have done in the first creation, 
when the waters were gathered together into one place* that 
the dry land might appear? No* but it is evident that 
without such obstacles to the progress of the waters* there 
would have been no reflux ; and without a reflux the Mosaic 
geologist cannot account for the presence of tropical cxuvhp 
in a northern climate. 

“ The first great difficulty,’* says he* “ which the mineral 
geology has created for itself* occurs in that amazing and 
principal phenomenon* the remains of animals of all species 
and climates which are discovered in cxhaustless quantities 
in the interior of the earth ; so that the exuvke of animal 



391 


On the Mosaic account of the Creation . 

species now subsisting only within the torrid zone , and those 
of species which no longer exist at all, are found confusedly 
huddled together in the soils of the most northerly lati- 
tudes .” “ In examining the ,miiieral masses in the interior 

of the earth,” says D’Aubuisson, “the observer is astonished 
at the prodigious quantity of the fragments of animals and 
vegetables which it contains. He will recollect the order in 
which organic beings are distributed upon the surface of the 
globe ; some can only live in the bosom of the sea ; others 
in fresh waters ; some are only to be found within the torrid 
zone , while there are others which would perish the moment 
they should be removed from the frigid zone ; in a word, 
each species appears as if it were fixed to an element or 
climate proper and peculiar to it. Whereas in the strata of 
the earth everything is dislocated; the remains of animals 
which can exist only in the depths of the ocean , are found 
kneaded into rocks which form the summits of mountains ; 
the bones of those which can live only in the torrid zone arc 
found buried in the frozen soil of the potar regions . Almost 
every where he will find relics of animals and vegetables, dif- 
ferent from those which now exist. Every tiling will indicate 
to him that the place of his habitation has undergone great 
changes and great revolutions 

Pursuing the subject, Penn observes, “ the mineral geology 
contemplating these relics, and reflecting upon the places in 
which they are found, immediately demands a revolution 
different and distinct from either of those intimated by 
Moses, in order to account for their presence in the places 
where they now lie. But why,” he asks, “ does it need 
that other revolution ? Solely because it reasons thus upon 
the evidence before it ; these exuvhe of equatorial animals 
arc found in northern latitudes ; therefore their ancient 
owners must have died in those latitudes ; therefore they 
must have lived in those latitudes ! And yet they could not 
have lived in those latitudes unless a revolution has taken 
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place either in the nature of the species, or in the climates of 
the earth. But no such revolution is shewn in the Mosaical 
record, or can accord with its recital, therefore other revolu- 
tions in one or other of these .must be assumed to supply the 
chasm in the Mosaical record. Thus it reasons in perversion 
of all logic, and in exclusion of the true explication of the 
phenomenon 

Thus mistaking the period assigned by the Mosaic record 
to the first great revolution or change which our earth 
undoubtedly has experienced in temperature, and twisting 
the operations and events of the third creative day, previous 
to the existence of the animat and reyefuhfe classes info a ; 
revolution : Penn is of necessity obliged to refer the whole 
of the fossil exuvke, both of the secondary and tertiary beds, 
to the period of the deluge, and thus we fathom his great 
anxiety to make the land and sea change places. 

The strictest and most literal reading of the Mosaic narra- 
tive by no means warrants this conclusion, baton the contra- 
ry, points out distinctly two periods of destruction subsetpi.ent 
to the creation of organic beings, which periods too are 
widely separated. "Hie first of these was produced by a great 
and decided change in the temperature of the then crisfiny 
countries, by which many species wore destroyed both of 
plants and animals, and therefore, in spile of his unguarded 
assertion, that tropical species did not tire and die in the 
countries where their exuvke arc now found, and that “ no 
such revolution is shewn in the Mosaical record,” I shall 
endeavour presently to prove, both that those animals did 
formerly inhabit “our northern latitudes,” and that the his- 
torian has recorded the period of their loss . 

But first let us follow the Mosaic geologist through his 
argument of the total destruction of the earth. 

“ Such,” lie continues, “ being the consentient understand- 
ing of all. the principal Hebrew authorities, it establishes the 
* Comp. list. p. 30V, et xcq. 
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term of the threat to signify the destruction not only of man 
and of all the animats which co-enisted with, him , but likewise 
of the earth itself which they had hitherto inhabited . 

Nor ought this interpretation to embarrass, or in any way 
to surprise us; for let us remember that the earth lnul re- 
eeived the Curse of God from the moment of the first aet of 
disobedience committed upon it; and “ that which is cursed 
of Him shall be cut off for it is to be noticed that the curse 
was not pronounced upon man , but upon the earth on his 
account. And although its productions were immediately 
affected, yet the full consequence of the curse docs not ap- 
pear to have been limited to that immediate and actual 
affliction. Even at the birth of Noah, that malediction seems 
to have carried forward the minds of the pious to some crisis 
by which it was to be terminated. On that occasion, his 
father was led (no doubt by some inspired warning) to 
exclaim, “ This child shall comfort us concerning our work 
and toil of our hands, because of the earth which the Loan 
hath cursed;" so our common version; but the Alexandrian 
interpreters render it with a very observable difference, and 
with a closer conformity to the Hebrew : — “This child shall 
relieve us from our toil, and from the distress of our hands, 
and front the earth trhich the Loan hath cursed f in which 
word “ usf we are not to understand themsetres personally, 
but their race. And after the retreat of the waters of the 
deluge, (iod did not reroke the curse which he had formerly 
pronounced, because it had been fully executed in “ cutting 
off the cursed thing but he declared that he f would not 
again pronounce a curse, i. e. pronounce a second carse upon 
the earth; that is, upon the new earth which lie had pro- 
vided to succeed that which had been cursed and cut off ; 
ov 7 rporr Onato f n KaTanaaOai ri]v yriu, “lion addam male- 
dicere cursus terrain ;” which implies that the curse was 
terminated by the deluge. - 1 

* romp. list. p. 2.Vi. <'l srq. 



3 { M On the Mosaic account of the Creation . 

It is here clearly apparent that the writer’s evident desire 
to overthrow the theories of the mineral goelogists, and his 
anxiety to establish his own view with regard to the change 
of places between land and sea, have somewhat unguardedly 
hurried him into a misapplication of the inspired exclamation 
of Lamech at the birth of Noah. From the passages already 
quoted it will be seen, that Mr. Penn very erroneously 
considers the curse which was pronounced upon the earth 
at the fall of our first parents, to have b cvn fulfilled by the 
destructive visitation of the deluge ; and he calls to our minds 
that the curse was pronounced not upon man, but upon the 
earth on man’s account ; and he farther quotes from Scripture 
as a proof of the soundness of his views, that that which is 
cursed of God shall be cut off.” 

This evidently well-intentioned writer, from totally mistak- 
ing the true period assigned by the sacred historian to the 
first revolution, has necessarily been betrayed into farther 
errors; and he passes over, with but a slight allusion to it, 
the fact that the curse pronounced upon the earth immedi- 
ately began to operate, by rendering it less fruitful and 
productive than it had hitherto been, as is shewn in the words 
of the Almighty, recorded in the 1 7th verse of the 3d chapter 
of Genesis, namely, Because thou hast hearkened unto the 
voice of thy wife, and hast eaten of the tree of which I com- 
manded thee, saying, thou shalt not eat of it; cursed is the 
ground for thy sake ; in sorrow shalt thou eat of it all the 
days of thy life ; thorns also and thistles shall it bring forth 
to thee, afld thou shalt eat of the herb of the field ; in the 
sweat of thy face shalt thou eat bread , till thou return unto 
the ground, for out of it wast thou taken, for dust thou art 
and unto dust shalt thou return.” 

The effects of this dreadful curse were at once felt, and the 
earth which had hitherto yielded her riches to man without 
toil and labour, now became unfruitful unless tilled and culti- 
vated. This curse was the cause of the first yreat revolution 



On the Mosaic account of the Creation . 895 

and change or reduction in the temperature of climates, and it 
was in mercy to the human race at once carried into effect. I 
say, “ in mercy to the human race” because man had by his 
transgression rendered himself mortal and subject to death. 
It was therefore clearly an act of the greatest mercy in the 
Almighty, to render the earth less lovely and attractive to the 
fallen race, and thus not only lessen the regrets they would 
naturally have left at being obliged to leave so beautiful a 
world, but also teach them to look up with hope from the 
pains and sorrows of this life, to Him, in whom alone conso- 
lation could be found. 

But it must be remembered also, that the curse was entailed 
upon the earth as a consequence to man’s having rendered 
himself mortal, and therefore it must remain upon it so long 
as man, for whose sake it was cursed, shall retain his mortality; 
consequently it could not have been removed by the deluge, 
but remains yet in force, as is proved sufficiently by the fact 
that man still eats his bread by the labour of his hands and 
in the sweat of his brow, and is obliged to till and cul- 
tivate the ground, which otherwise yields him nought but 
weeds. 

How such a palpable and manifest oversight as this could 
possibly have occurred to a writer of Mr. Penn’s acumen, it 
would be somewhat difficult to say, did we not learn by every 
day’s experience, how easy it is for an author to be absolutely 
blind to those facts which are opposed to his favourite fancies, 
while they are otherwise apparent to every one besides. In 
the present case, however, we might almost Suppose the 
author had wilfully shut his eyes to the facts of the case, 
how else could he have misunderstood the passage, u cursed 
is the ground for thy sake; in sorrow shalt thou eat of it 
all the days of thy life ” Could he possibly be unaware 
of the fact that man still cats his bread in sorrow, and in the 
sweat of his brow ? 

With regard to man, the dreadful consei/uences of mortality. 
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which by his disobedience he has brought upon himself, 
arc to be remitted only through faith in Him who took our na- 
ture upon Himself and died that lie might purchase and 
redeem us with His own blood; from f he wrath to come. And 
assuredly to this blessed Redeemer, and not to the visitation 
of the deluge, the inspired exclamation of Lamcch of the 
birth of Noah, had reference ; for as yet no threat of destruc- 
tion had been launched against the earth and its inhabitants, 
nor was it pronounced until five hundred years afterwards , 
for we read in Genesis, that Noah was six hundred years 
old when the Flood was upon the earth, and wc know that 
the warning threat was given about one hundred and twenty 
years before the deluge actually began; consequently Noah 
was born nearly live hundred years before the warning threat 
was given. 

Thus it would appear that the exclamation of Lamcch 
pointed out that throuyh Noah and his posterity a Saviour 
would arise to redeem and “ comfort us concerning our work 
and toil of our hands, because of the ground which the Lord 
hath cursed." The words iC hath cursed” distinctly prove 
that the exclamation pointed to that curse which man had 
entailed upon the earth and himself by his first transgression, 
and not to the curse of the deluge, for as yet that threat had 
not been pronounced. Now the deluge was the fulfilment., 
not of the curse, hut of the threat . It was therefore a fresh 
outpouring of the wrath of God upon the earth, and its 
inhabitants, both human and animal, caused by the increased 
depravity aiicl crimes of mankind ; and although the historian 
does not term the threat a curse , yet we see by its con- 
sequences that it was such, and all doubt upon the subject is 
set at rest by the Almighty’s promise to Noah after the flood, 
<c I will not again curse the ground any more for man’s sake ; 
for the imagination of man^s heart is evil from his youth ; 
neither .will I again smite any more every living thing as 1 
have done. While the earth remaincth, seed-time and harvest, 
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and cold and heat, and summer and winter, and day and 
night, shall not cease.’** 

This passage clearly implies that the deluge was consider- 
ed a curse by God himself, and therefore we see that a second 
curse had been brought upon the earth for man’s sake ; con- 
sequently this second curse , and not that originally pronounc- 
ed to Adam, was the cause of the deluge ; and thus it is 
evident that the exclamation of Lamech points to our re- 
demption by Christ, as a means by which we were to be re- 
lieved from the consequences of the fall of our first parents, 
and had no reference to the destruction of the earth by the 
deluge, as supposed by Mr. Penn, who has somewhat unfair- 
ly assumed the passage, I will not again curse the ground,** 
to signify that God had as yet only pronounced one curse 
upon the earth, and that it contains a promise not to inflict 
a second curse. The words of the text, however, do not 
admit of such an assumption ; and we perceive again that the 
desire to establish his theory of a change of place between 
land and sea, has caused that author to overlook the true 
import of the passage. 

The word iC again” would have been equally applicable 
had half a dozen curses been pronounced against the earth, 
although Mr. Penn arbitrarily restricts its meaning to a second 
curse only. 

Thus we perceive that two distinct curses have been pro- 
nounced upon our earth, and that each, as a consequence, has 
brought about a general revolution . Both of these are re- 
corded in the pages of Holy Writ , and both arc subsequent 
to the operations of the creative week. The first was pro- 
nounced at the fall of man , and immediately operated in 
reducing the temperature of climates, by which the earth be- 
came less fruitful , and by which numerous species of animals 
and plants became extinct. The second was drawn down by 
the utter depravity of the human race, about sixteen hundred 


Genesis, chap 8, v. 21 and 22. 
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and fifty years later, and produced the deluge, by which the 
temperature of climates was still farther reduced , and various 
species of plants and animals were destroyed. 

Of the means by which a, reduction of temperature was 
effected, I shall have occasion to treat in a succeeding essay. 

These two Mosaic revolutions will be found fully sufficient 
to account for all the fossil phenomena of the earth’s strata ; 
the first having been instrumental to the production of the .se- 
condary, and the last , of the tertiary and diluvial formations 
of geology. 

One, yet more convincing argument against the change of 
land and sea, as advocated by the Mosaic geologist, and 
we may dismiss the subject. 

lie affirms that the Hebrews understood the destruction of 
the earth, and that St. Peter confirms their traditions, by 
adverting, in his second epistle, to the catastrophe of the 
deluge, expressly stating, u that the 'world which then was 
beiny overflowed with waters, perished;” to which “world 
which then was,” he opposes “ the earth which now is” and 
he proceeds to declare, that the earth which “ now is,” is 
reserved for destruction by fire , as the earth which “ then 
was sustained destruction by water . lie thus enables us 
to judge of the extent of the destruction of the former by 
affirming the destruction of both to lie equal, and therefore 
rendering them rules for mutually explaining each other. 
Of the latter we are apprized, that its destruction by fire will 
be linal ; and we are therefore in consistency to infer of the 
former , that its destruction by water was also final ; the in- 
struments of destruction arc different, but their effects arc co- 
extensive according to the diversity of their natures. So that 
the sense in which the old interpreters understood the words, 
namely, “ and,” or “with the earth ” is thus both expound- 
ed and confirmed by the highest authority in the Christian 
church.”* 


Corap. Est. p. 251. 
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Now it will be as easy to give a different, and I trust 
more correct meaning to these words of St. Peter, as it 
was to extract the true import of the inspired exclamation 
of Lantech at the birth of Noah, that “ the earth which then was 
being overflowed with waters, perished,” need not be dis- 
believed any more than that tfC the earth which now is ,” will 
assuredly perish by fire ; but that the effect of that latter 
destruction will be to annihilate the matter from which our 
earth is formed, is no more necessary to be believed than 
that it was annihilated formerly by the waters of the deluge. 
That the destruction of the earth by water was final, we are 
assured by God himself, in his promise, “ neither shall there 
any more be a flood to destroy the earth and that it s des- 
truction by fire will be equally final we know from the same 
source, because our mortal career and earthly probation will 
then be ended ; and we may safely infer that the latter and 
still future destruction of the earth will he equal (although 
St. Peter does uowhere affirm it,) to the former destruction ; 
that is, as all trace of the former surface and its animal and 
vegetable productions were swept oil* and obliterated by the 
waters of the deluge, so as afterwards to present a totally 
new aspect ; so the latter destruction by fire will entirely and 
thoroughly purge and purify our mortal habitation from 
the pollution of our sins, ,f and a new heaven and a new 
earth” will appear, in the which will be established a the 
heavenly Jerusalem.” Thus as by mail’s disobedience the 
earthly paradise in which he was lirst placed was lost and sub- 
sequently effaced from our earth by the first great revolution, 
consequent on the curse of an offended God ; so in the latter 
end, through the merits and atonement once ollercd for us 
by the Son of God, will a final revolution again restore to 
ns the blessings we have so justly forfeited. 

But again, if the first earth , had totally perished at the 
deluge, as pronounced by Mr. Penn and others, it wdl neccs- 
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sarily follow that this our present , must be the second earth ; 
how, therefore, docs St. John in the 21st chapter of the book 
of Revelations say, “ And I saw a new heaven and a new 
earth ; for the first heaven and the first earth were passed 
away ; and there was no more sea ?” This was the record of 
a vision of future events, and yet there is no distinction made 
between the antediluvian and the present earth, from which 
a traditional sense of its total destruction can be gathered ; 
and yet had such an event occurred, St. John could not have 
failed to know it, and to consider “ the earth which now is” 
as a second earth , and therefore in recording his vision, he 
would not have told the Jews, what Mr. Penn affirms they 
were already well aware of, namely, that the first earth had 
passed away. But from his coupling the “first heaven” 
(of which as yet there has been no destruction ,) with the 
“first earth” it becomes evident that St. John considered 
our present to be identical with the antediluvian earth ; 
and again from his saying that on the destruction of the 
“ first earth” there “ was no more sea” wc at once perceive 
that the first earth has not yet passed away ; consequently 
the Mosaic geologist is again in error, and the destruction 
caused by the deluge, must be limited to the extent to which 
I have alone received it. 

“ And I saw a new heaven and a hew earth ; for the first 
heaven and the first earth were passed away ; and there was 
no more sea” 

“ And I, John, saw the holy city, new Jerusalem, coming 
down from God out of heaven, prepared as a bride adorned 
for her husband. ” 

“ And I heard a great voice out of heaven, saying, Behold 
the tabernacle of God is with men, and he will dwell with 
them , and they shall be his people, and God himself shall be 
with them, and be their God.” 

“ And God shall wipe away all tears from their eyes ; and 
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there shall be no more death* neither sorrow* nor crying, 
neither shall there be any more pain ; for the former things 
are passed away.”* 

Thus the views of the Mosaic geologists regarding the al- 
leged change of place between land and sea, are at once 
refuted both by sound and reasonable criticism* and by the 
crowning fact* that portions of our present continents are 
identical with the antediluvian earth* to which have been 
added by the greater elevation of the land in these latter 
times, large tracts of secondary deposits which were laid bare 
by the retirement of the sea at the period of the last great 
revolution. 

Thomas Hutton* Capt. Bengal Army . 
Mussooree * 2 1 si August * 1841. 

On the Oral , or Singh ho om Flying Squirrel. Pteromys Oral . 
Plate xi. By Lieut . S. It. Tickell, Bengal Army . 

Order V. — Rodentia. Genus Sciurus. 
Sub-genus Pteromys. — S pecies Oral (Mihi.) 

Oral of the Koles. 

No Hindustanee name. 

Dimensions and description of a mature Male . 

Ft. Inches. 

From tip of nose to tip of tail, excluding hair, 2 1 1 

Of which— Head, 0 3J 

Foramen magnum to insertion of tail, ... 1 0\ 

Tail, 1 7 £ 

Brcadtli, from tip to tip of parachute ex- 
tended to the utmost, ... ... ... 2 0 

From tip of parachute to articulation of its 
extending spurious bone into condyle of 
ulna,... ... ... ... ... ... 0 4£ 

From said articulation to side of body, ... 0 


* Rcvnlalions, chap. 21. 
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Ft. 

Inches. 

Length of humerus, 

0 

4 

Of radius and ulna, 

0 

4 

Of paw, (excluding the claws), 

0 

o 

Breadth of parachute, from one calx to the 



other,... 

1 

1:1 

Length of femur, 

0 

4 

Of tibia,... 

0 

51 

Of hind foot, (excluding claw,) 

0 

0.3 
~ 1 

From insertion of tail to edge of parachute,... 

0 

4.1 


(That is, the parachute borders tail for inches.) 
Across the head, from ear to ear, . . . . . 0 

Length of ear, ... ... ... ... ... 0 1 * 

Fur. — The fur is of one kind, thick and soft, filmy near 
roots, ending (for the most part) in a thicker opaque fila- 
ment. The parachute is more thinly clad, but fringed 
with a thick border of fur. Tail round and villose. Face 
and anterior part of limbs clothed with smooth short hair. 

Teeth. — Formula, ’ 

The teeth are brownish orange coloured. Incisors pro- 
ceeding far into sockets, as in Ilystrix. Upper molars very 
broad — transverse, inner half smooth, outer half tubercu- 
lous. Lower molars scpiare, fiat, smoothly tuberculous. 

Physiognomy. — Nose bare, thick, tumescent, nostrils 
small, round, separated by a thick septum ; upper lip and 
brows clothed with long vibrissas ; some black, some grey. 
Eyes large, full, suited to darkness. Upper lip cleft almost 
to nose. Head broad, flat. Ears rounded, without tuft 
or fringe ; no cheek pouches. 

Feet. — As in Sciurus generally, but no vestige of the 
tubercle supplying the place of a thumb, although the Oral 
feeds by the help of its fore-paws in the same way as other 
squirrels. Claws semicircular, sharp, and compressed. Feet 
clothed with short hair. The soles of the fore-feet bare : 
of the hind feet half bare and half hairy, the hair clothing 



403 


On a new Species of Pieromys. 

the outer half of the sole, and extending diagonally and 
longitudinally across it. 

Tail . — Not flat, as described in Pteromys generally, but 
round, full, furry, and villose, incapable of eradiation, but 
erectile — generally wrapped round the body in repose. 

Mamma — are 6 — two pectoral and four ventral, at least 
so I have counted them in two specimens. Cuvier says, 
“ six ventral.” 

Colour . — Full neutral or bluish iron grey above, the fur 
being blackish for the lirst or root half, and hoary whitish 
grey the rest, so that the fur has a mottled appearance. 
All the lower parts mealy white ; eyes black ; nose flesh 
colour ; hair round nose, on eye-brows, and upper lip rusty. 
Triangular patch of black above the nose ; eyelids and bases 
of whiskers blackish ; from eye' to ear darker grey ; cheeks 
grey mottled with pale tawny hairs, fading off to white of 
under parts ; paws (hind and fore) rusty greyish black, 
which colour also anteriorly edges the parachute bone. The 
edge of parachute all round is pale mottled grey, slightly 
rusty, and within this an ill-defined cloud or band of darker 
grey extends inwards. 

The fore-arm is anteriorly rusty, mottled, and there is a 
slight shade of the same in the parachute and hind leg. 
The tail is as the back, but gets rapidly darker towards 
end, and is at the tip as black as the paws. Claws a rusty 
liorn colour. 

Parachute . — Completely encircles the body from shoul- 
der to shoulder, forming a chord to the flexure of the fore- 
arm, gradually diminishing from wrist to the calcis, and em- 
bracing about one-fifth of the tail. The membrane is thin, 
flexible, vascular, and above and below clothed with thin 
downy fur. It is supplied by two large veins from near 
the axillae and lumbar region, which ramify over the surface. 
The parachute is extended considerably beyond the utmost 
stretch of the arm, by a supplementary bone, which arti- 
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culates on to the space between the condyle of the ulna, 
and the carpal bones, this is pliable and semi-cartilaginous, 
and moved by two tendons, inserted into the muscles of the 
fore-arm, which serve to retract or extend it. The tendon 
extending the bone, is inserted into a muscle on the inner 
or thumb side of the arm, which acts on a ligament, spread- 
ing over the palm , and adhering to the parachute bone 
along its anterior side ; the other ligament passes forward 
from the head of the bone, towards the outer or little 
finger. The parachute bone has a regular condyle at its 
articulation and ends in a blunt cartilaginous point. There 
are no muscles or tendons in the parachute membrane 
itself, which is passive and alone acted on by the fore and 
hind extremities. 

Tongue . — Is long, rounded, and broad at the end ; not 
cleft or furrowed, smooth. The Oral drinks by lapping slowly. 

Habitat . — All the deep saul forests west of Midnapoor, 
Junglcterry districts, Singblioom, and southward and west- 
ward, avoiding the high table land of Choota Nagpoor. 
How far the Oral extends beyond these limits I cannot say. 

The several known species of the flying squirrel affect 
either cold climates, or the highest and coolest situations 
of warm ones. The Oral, however, although thickly clad 
with fur, is found in the lowest parts of the jungles, fre- 
quenting indifferently the hot sultry spots at the bases of 
hills, or cool shaded coverts near streams. It never as- 
cends the hills, but rambles along from tree to tree, com- 
ing near villages into the mowhooa and mangoe planta- 
tions, as the night advances. It avoids, however, the dry 
stony tracts, covered with a scanty grass vegetation, assun, 
polas, keond, (or ebony,) which form the principal feature 
of the jungles in the above named districts, and keeps to 
the water side, or to narrow vallies, or bases of hills, 
where a richer soil accumulates, and allows of the growth of 
large timber. 
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Manners , $c . — The Oral is very easily tamed even when 
caught adult, and when young becomes a most engaging 
pet. It can be reared on goat’s or cow’s milk, and in about 
three weeks will begin to nibble fruit of any kind. During 
the day it sleeps much ; either sitting with its back bent 
into a circle and its head thrust down to the belly, or lying 
on its back, with the legs and parachute extended, a position 
it is fond of in sultry weather. During the night time it is 
incessantly on the move. In spite of its flying parapherna- 
lia, the Oral is by no means so agile as other squirrels ; its 
pace on the ground is a hobbling or hopping kind of gallop, 
nor is it particularly nimble even on trees, the parachute 
flapping about and impeding its movements in moving from 
branch to branch. In a wild state it scrambles in this 
manner all over a tree, and when wishing to pass on to an- 
other at some distance, does not descend to the ground, 
but leaping from the topmost branches sails through the air 
by means of the parachute, and reaches the lower part or 
trunk of the adjacent tree. These leaps or flights can be 
extended, I am told, to ten yards or upwards, (always of 
course in a diagonal and lowering direction). I, myself, have 
never witnessed them, and on the only occasion in which 
I ever tried the powers of flight of the animal, (by throwing 
it up to the ceiling , ) it came down again to the floor on its 
belly, with a thump that put me in fears for its life, indeed, 
any cat in a similar predicament, would have managed more 
cleverly. 

The Oral is a characteristic and fitting appendage to the 
secluded and beautiful spots it is generally found in. And 
the hour in which it appears, adds to the wildness of the 
association; for it is when day-light begins to fade away, 
and darkness accumulates faster under the umbrageous 
trees which cluster round steep ravines, or entwine their 
branches over running waters, that its faint querulous cry 
is first heard, and it creeps stealthily out of its diurnal re- 
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tirement, some deep hole in the decayed trunk of a tree. 
It may then be seen, pausing for awhile as if but half awake, 
washing its face in the manner of a cat, and cleaning scru- 
pulously its fur ; presently after which, it commences its 
nocturnal rambles, visiting the jamoon, bur, peepid, keond, 
pial, or any other jungle fruit tree that happens to be 
in season, also the mangoe and mowhooa. It also de- 
vours the bark of one or two species of trees, of which I 
have only been told the Kole name; and will also readily 
capture and eat larva and beetles. It does not feed on 
grain of any kind, nor hoard provision, which is an instinc- 
tive trait in the Sciurines of cold countries, exposed to vi~ 
cissitudevS in the supply of provision. I suppose no animal 
in India, or in any plentifully supplied country, hoards pro- 
visions? It drinks water freely by lapping. They tell you 
that the squirrel in England never drinks. I do not remem- 
ber the fact one way or the other, but the Oral drinks 
heartily, and so does the Kondcng, (Sc. Maximus,) and the 
little Gilhercc, (Sc. palmarum.) 

The voice of the Oral is very seldom heard. It is a 
weak, low, soft monotone quickly repeated — so low, that 
in the same room you require to listen attentively to dis- 
tinguish it. It is to the Kolos, a sound ominous of domestic 
afflictions, and one of the signs they regard much in their 
marriage negociations, so this pretty, gentle little creature 
gets a bad name. When angry the Oral seldom bites, but 
scratches with its fore-claws, grunting at the same time 
like a guinea pig. Its nature is gentle and slothful. 

Young, ^r.—The female is smaller, slightly, than the 
male, but does not differ in colour or appearance. The 
young are born naked, but not blind, and generally two or 
three in number ; they are slow of growth considering the* 
size of the animal, and when born arc not above the size of 
a largish mouse. The male and female pair from the set- 
ting in of the rains, nearly all through the cold weather. 
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They make a large commodious nest of leaves, grass, fibrous 
roots, &c. in the hollow of a tree, i do not know how long 
the female goes with young. 

Nomenclature . — The Oral I believe has not before been 
described, or found its way into our collections. The 
animal has been seen by, and kept alive in the possession 
of other gentlemen, but no description of it has, to my 
knowledge, been given to the public. I have therefore 
now, 1 believe, the good fortune of introducing a new and 
interesting addition to our East Indian Fauna, which in 
dimensions, if not in beauty, takes the lead of the Ptcromcs 
described by Ilorsfield and others, as inhabitants of this 
country, and of the adjacent islands. 

In that most difficult part of the business, the choosing 
a specific name, I have been induced to adopt a vulgar and 
familiar designation, notwithstanding the objections that 
exist against such a choice; for in the present subject l 
really know not what peculiarity or distinguishing trait 1 
can seize upon, on which to coin a name; and naming an 
animal from its colour, size, habitat, or manners, unless 
those should be most striking, singular, or indeed aberrant 
from those of the rest of the genus, is just as faulty. I there- 
fore beg leave to name our subject “ Oral," ac it is so called 
by the Koles, the only people I have met with, who appear 
to be acquainted with the animal. The Hindoos have no 
name for it, calling it either a bat, or a “ china;' though 
of course those of the upper provinces are acquainted with 
the two known species of flying squirrel found in the hills 
there — a large chesnut coloured and a small grey one, (P. 
petaurista and P. IcpidusT) 

The foregoing description I have collated from notes 
taken at various times, and from observations made on eight 
specimens, bf which two are now alive and in good condi- 
tion, .and will I hope reach the Barrackporc park menagerie 
in safety after the rains. All these have been procured in 
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tlio forests of the Jungle Mehals and in Singbhoom ; and 
from the animal not having as yet been described by those 
best acquainted with the Mammalia of Central and Southern 
India, it may he conjectured that the Oral is confined to 
the deep woods of the above mentioned tracts, the natural 
productions of which have been as yet very slightly inves- 
tigated. 

References to Plate XI ; a, fore right paw, inner side ; b, fore sole 
or under side ; c y fore with skin dissected off to shew the articulation 
of the Parachute bone ; d, sole of right hind foot ; c, skull of the Oral ; 
f under and side view of one of the upper Molars; y, upper incisor ; 
//, lower incisor. 

S. R. Tickkll. 


On the habits of a species of Ilair Streak , belonging to the 
genus Thecla . By E. T. Downes, Estj. 

I am desirous of ascertaining whether any observations 
have been made on this side of India, with reference to the 
caterpillar of the butterfly which is so destructive to the 
fruit of the pomegranate.* I am induced to call the atten- 
tion of entomologists to the subject, as my observations 
regarding its habits do not correspond with a very interest- 
ing account published in one of the numbers of the Transac- 
tions of the Entomological Society , although I read the history 
of it whilst in England. 1 cannot recollect much of the details, 
yet I hope sufficient for my present purpose, as a means of 
contrasting the difference between this and the Madras side, 
with regard to the situation in which the caterpillar under- 
goes its transformation. 

The very interesting account from Madras states, that the 
caterpillar cats its wnj through the hard skin of the pome- 
granate, and proceeds to spin a web, connecting the base of 
the fruit and stalk, which is considered to be a precautionary 
measure to prevent tin falling of the fruit in the event of a 
* Piinica Granatmn. 
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reparation taking place by the breaking of the stalk ; the 
caterpillar having secured its house from falling during the 
period it has to remain in its chrysalis state, returns to the 
interior, and there undergoes its transformation ; the per. 
feet insect emerging by the hole made by the caterpillar at 
a period when it was provided with the proper apparatus 
for so provident a purpose. 

At the time the pomegranate is in flower, and at a very 
early period, the Hair Streak may be seen very busily occupi- 
ed about the flowers, and I have little doubt that the eggs 
are deposited at the bottom of the calyx, from the position 
in which I have seen the abdomen of the butterfly placed ; 
as the fruit enlarges the eggs are enclosed, and in this situa- 
tion matured. 

Recollecting the history of ‘this insect, I determined to 
enjoy the pleasure of seeing it go through its various stages, 
(the pomegranate tree being close to my door.) In order that J 
might obtain a perfect insect, 1 surrounded several of the fruit 
with fine gauze, but in such a manner as not in the least to 
interfere with the caterpillar in its labour of connecting the 
fruit and stalk by means of the web, but to my astonish- 
ment and disappointment this never took place; the cater- 
pillars issued from the fruit, and finding their escape impeded, 
underwent their change on the external part, and so soon 
as this was effected, 1 removed the fruit from the tree for 
the purpose of placing it in a mosquito gauze house in iny 
room. Subsequently I examined several of the fruit, but I 
never found any chrysalids?, or the remains of any inside the 
fruit. I was very careful in my observations, and l came to 
the conclusion that the caterpillars in this instance deserted 
the fruit when ready to undergo their change, and 1 have 
very little doubt of the butterfly being the same, viz. “ Theda 
Isocrates .” 

I have recorded this as the result of my own observations, 
without for a moment doubting the accuracy of the history 
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to which I have briefly alluded ; but I considered it of 
sufficient interest to make it public, as shewing a differ- 
ence of habits of the same butterfly in different localities. 

The fruit of the Leechee is subject to similar depre- 
dations in this instance the egg is deposited by a small 
moth (species not yet ascertained) and matured, the cater- 
pillar is batched, and it forms a groove for itself around 
the hilum of the seed, as well as in the fleshy part of the 
fruit, but this residence soon becomes too small for the 
increased growth of the caterpillar, when it eats its way 
into the seed, and in this situation undergoes its transfor- 
mation. (Seytalia Lichi.) 

1". T. Down rs. 

Calcutta, 1 3th Sept. 1841. 

P.S. — hi your January number 1 find mention made by Captain 
Jack, of the existence of the Tailor liiid at Neemueli. I merely call 
your attention to it for the purpose of statin”, that my friend Captain 
Hutton, .‘57th Reg. N. I. gave an account of the bird- and their nest 
some years ago ; and if my memory is not treacherous, it was pub- 
lished in the Asiatic Society's Transactions , but of this I \\dl not lie 
certain, but I have lead it. snmcwheie. 


Mi onorandam as to manners of litiizomi/s Haiti ns % describ- 
ed in Ao. a. fit/ P>. If. 1 loiUi non , Esq, 

Since the account of the Bay Bamboo Rat was furnished 
to you, 1 have had one alive for several weeks, and been 
enabled to observe a deal of his manners, because his easy 
confident carriage towards mankind, and his slow pace, ren- 
dered it possible to turn him loose without the least risk of 
losing him. I never saw such another confident, saucy, and 
yet entirely innocuous creature, except it be the Marmot of 
Tibet, which greatly resembles it in this respect, as in others. 

The principal habitat of the Bamboo Rat is the Central 
region, though it be also found in the Northern. The one 
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procured for mo alive, was caught at Muckwanpoor. It 
was a mature male, and though just taken wild, was pro- 
duced out of the sleeve of the bearer, and placed on 
the table, with as little apprehension of his running away, 
as there had before existed of his biting his carrier. This 
man told me, that the species live in small groups in bur- 
rows, which are usually constructed under the roots of trees 
or shrubs, and that they may be taken as easily as a domes- 
tic animal almost, from their extraordinary boldness, or apa- 
thy of nature. Mine I turned out frequently, and left it 
abroad for hours. As soon as it was free of its cage/ it 
walked slowly to the root of some bush or tree, and immedi- 
ately commenced digging. In less than a minute it was 
under ground, making way principally with its powerful 
head and jaws, and using the fi'et less to penetrate unbroken 
soil than to remove that which had been broken by the 
snout and teeth. Its burrows were long, but superficial, and 
possibly the object was as much food as shelter ; for roots 
seemed to be searched for perpetually, and they constitute 
in fact the chief sustenance of the genus. My animal could 
not climb at all, and on the ground he was far less active 
than any of his congeners 1 know, save the Marmot. He 
scorned to run, if he couhl; and when urged to quicken his 
pace, would turn to threaten with his foimidable incisors, 
grunting at tlic same time his displeasure. Most part of the 
day he slept, rolled into a ball, hut resting on his feet, or 
rather on the hind feet only, for the fore were used more 
effectually to cover his head, which was tucked under his 
belly between them, lie was fed on sugar-cane, plantains, 
and cerealia, but liked the first named best, lie died from 
the effects of exposure for a quarter of an hour to the 
sun in his cage, when the temperature could not have been 
and hence must be allowed to be singularly impatient 
of heat, which is not remarkable with his nocturnal and 
subterranean habits. 
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Appendix to account of Ction Primevus , the Wild Dog, or 
Buansu. By B. II. Hodgson, Esq. 

The pungent or peculiar odour by which the Buansu, in 
common with the Fox, Jackal, and Wolf, is distinguished, is 
a subject of much interest in reference to its origin and uses, 
and 1 shall therefore add to this paper a short notice of the 
results of an examination of one male Buansu, one male 
Jackal, and one male domestic Dog, each and all of mature 
age. Round the entire margin of the anus, then, of the 
Buansu, was found a series of palpable distinct pores, all of 
equal size, and cqui-distantly disposed, and in number 
amounting to ten. Of these all but the central one on either 
side were shallow, and consisted of little more than a re- 
duplication of the skin; nor did they yield any secretion on 
pressure. But the middle one on each side wa* found to 
lead by a very short straight neck to a large hollow gland 
or reservoir, which was filled with a thin, whey-like secre- 
tion, of pungent, certainly, but not very offensive odour, 
and nearly, though not quite identical with the charac- 
teristic cflluvia from the body of the animal, as perceived 
by any one approaching it when alive. These central 
pores now adverted to, were each of them big enough to 
admit a large quill, and the straight neck by which you 
thence passed into the sac or reservoir, had the same dia- 
meter with the pore, but no muscular ring, and hence the 
contents of the sac could not be ejected with force, though 
they trickled freely out on pressure, or on simply raising the 
lower end of the sac. The sac (each) was as big as a spar- 
row-egg, with thin sub-membranous walls, and a delicate 
smooth lining like silver paper ; the secreting gland, by no 
means palpable ; and the direction of the sac downwards , 
whereby its contents were retained, except when very full ; 
and I perceived no other means of retention, or of rejection 
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A iht* will of the animal. With regard to the other pores, 
beto *e spoken of, these disappeared when the external skin 
of the anus was dissected off, as I had anticipated from 
f‘ eir shallowness: but the margin of the anus around them 
shewed some scattered glandlike spots, that might possibly 
hr contributory of some secretion to them. In the Jackal, 
the great central lateral pore, sac, and secretion, were found 
on either -side the anus, precisely as in the Bufinsu, only the 
odour of the secretion was less pungent. None of the other 
pores were discovered. In the domestic Dog also, the 
latter pores were wholly wanting; but the central one on 
either side existed, though evanescently, and without sac, or 
secretion ; whence it would seem to be explained, this ani- 
-iial's freedom from the villainous taint peculiar to its wild 
congeners, and which in them doubtless is subservient to 
important ends, is superceded possiblg by domestication, 
r or 1 would speak with caution, as having yet made but 
.united examination of the facts. In the meanwhile it should 
■»e remembered, that the BuarisiVs anal apparatus has some 
‘culiarities exclusively proper to it. 


The Editor of the Calcutta Journal of Natural History 

Sir., — The hurried mid piecemeal fashion in which the Catalogue 
you have just published of Nipalese Mammals was sent yon, has 
naturally caused several errors and omissions on the part of your 
printer, which the following paper will correct . — 

P. 215. Genus Felis, dele the word Mibgencra from the line, and 
place it above and separate : add the species Marrorrfis, which is 
omitted. 

P. 213. Dele subgenera from the line, as before, and place it above. 

P. 214. Genus Mustela : add the new species Valutas, ranking four 
species in all. 

Same page, dele .the N. B. after the genus Mesohema , and place it 
above, under the genus Gulo. It is our Gulo Nipalensis, which 
Gray describes as the Helictis Mosclmtus from China. 

3 ii 
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Same page, genus Ursitaxus, Me the second 4-4. 

P. ‘215. After genus Sorex insert genus Erinaccus, 3 sp. Spatangus, 
Collaris ct Grayii auet. Genus Talpa, I sp. new, Micrurus uoh. Ey 
the way, its specific description is put in at the end of llu* Cata- 
logue without the dimensions, and referring to its position m the 
Catalogue. 

Same page, line 52, for Sul) read Sus. 

Same page, line 54, dele suhgenera, and place it above and apart 
as before. 

P ‘2 IN. Genus Capia, (13 add Capra Ibex. \nr. Hemalayaiuis ; and 1\\o 
more tame species called Sinai and Doogoo. which are omitted. 
Same page, genus Ovb, add one moie tame specie* called Silingia, 
which is omitted. 

P. 220. Ceuus Stylocenis, dele the N. lb and subjoin it to the genus 
Rusa and species Jaraya, or 71 . It is shifted out of place. 

Same page, genus Sciuropterus add the new -.penes Crv^ostiix, (re- 
sembles Magnificus save that it has three golden lines down the 
back) making three species instead of two. 

Same jingo, genus Mas. for four read five speck*-. 

Same page, after Lepus for Dios read Oios-tolus 
Same page, after Lepus add the, omitted. 

Genus Lagomys, l ^p. new Nipalensis nob. Hero ends tin Catalogue, 
the postscriptum to which is at present printed in a strangely dis- 
joined fashion, and dele the whole and substitute as lollows : — 

Post sei iptiun. 

The above Catalogue contains above one hundred specie-., more 
than half of which wove new when first published. Their desciij)- 
tious wall be found in the Journal of the Asiatic Society , or in the 
present work, with hair or five exceptions only of species yet unpub- 
lished. The Catalogue ha- been gieatly added to since it was last 
published, and contains all discoveries up to the present moment. 

I remain. Sir, 

Yours faithfully, 

lb 11. lioDttsox. 


Nigal, August . 1S41. 
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Furl her notice of a Nondescript species of Deer indicated in 
the \th Number of the Cal. Jour. Nat., I list, extracted 
from a letter of Lieut. Ki.u, Assistant to the Commissioner 
of Assam dated J31.vJ May, IS 11, with a drawing of the 
Horns , plate xii. 

Thanks for the Calcutta Journal of Natural History , 
No. 1, which I had the pleasure to receive by to-day's dak. 
In it I observe mention made of a new description of Deer, 
said to exist between Muniporc and Cachar; some specimens 
of the horns of which were procured in the latter place by 
Captain Guthrie. From the drawing, it is evident to me 
that the Deer alluded to is of the kind originally dis- 
covered by myself in the valley of Muniporc in the begin- 
ning of 1888, and several pairs of the antlers of which were 
gi\en by me to Captain Guthrie in the same year. I had 
intended at the time to send a description of the animal to 
one of the Journals, but was told that a similar Deer was 
to be found in the North-western jungles. As this however 
does not appear to he the ease, I now forward you a correct 
drawing of a pair of the horns in my possession, together 
with a short account of the animal &c. taken from notes 
made at the time in my sporting diary ; and which you are 
welcome to make use of in any way you please. 

The Sungraee , as it is called by the natives, or large Deer 
of Muniporc, is only to be found in the valley of that state, 
hut neither in Cachar, nor the Kuho \ alley, nor in any of 
the Naga hills surrounding Muniporc. Its favourite haunts 
are the low grass and swamps round the edge of the Logta, 
(lake) at the western end of the valley, and the marshy 
ground at the foot of the hills. It is gregarious in its habits, 
and after the annual grass burning, I have frequently seen 
herds of tw T o and three hundred. The colour of the males 
from the month of November till about the end of May, is 
<>f a dark brown, nearly approaching to black, and their 



416 Further notice of a Nondescript Deer . 

bodies are covered down to the knee joints with thick 
shaggy coats, resembling split whalebone, of four to eight 
inches in length. 

The hair about the neck is very thick, and just like a 
horse’s mane, and the appearance the stag presents when 
roused, with his shaggy mane standing on end, coupled with 
the strong smell which at this season proceeds from their 
bodies, perceptible at forty and fifty yards distance, is so 
formidable, that I have known the boldest elephants refuse to 
approach them. In June, the stags commence shedding 
their horns, and the new ones have nearly attained their 
full size by the end of November, but are in perfection in 
February and March; about this time also (.lime) they 
change their coats, which lose their whalebone texture, and 
become of a beautiful glossy chcsnut colour, and about half 
an inch in length. The contour of their peculiarly small 
heads, and the perfect symmetry of their forms, divested 
of their long bristly coats, are now fully developed, and at 
this season they are, in my opinion, the most beautiful and 
graceful of the Deer species. The height of the full-grown 
stags averages about eleven arid a half hands, and that of 
the does three or four inches less. The colour of the latter 
is always the same — a bright bay, but more glossy during 
the rains than at any other time. The principal distinction 
between the Sun grace and others of the Deer species, con- 
sists in the peculiar shape of the lower antlers, which 
instead of breaking off at an angle where they arc set on the 
head, preserve the continuity of curve downwards, and 
project over the eyes of the animal, which they nearly hide, 
their semicircular shape giving the Deer when at gaze, or in 
motion, the appearance of having two distinct pairs, the one 
inclining forwards and the other backwards. The generality 
of the stags have from six to ten branches or snags, but 
I have killed very old ones, with no less than sixteen clearly 
defined branches. 
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It would be a great object gained could any live speci- 
mens be procured for transmission to Europe, but it would 
I fear be attended with much difficulty. I have known several 
instances of the fawns being caught, and thriving well for 
months, but at about a year old, they invariably pined away 
and died ; nor have I known or heard of a single instance 
of one having arrived at maturity, this too in their native 
climate, and I therefore think the chances of one surviving 
a voyage home but small. I have written to a friend in the 
valley to send me a complete skeleton of one with the skin, 
&c. and he has kindly promised to do so if he can succeed 
in procuring one, but says he can hold me out but slender 
hopes, as the Deer now seem to bear a charmed life, and 
roam about unpersecuted by any body. 

Percy Hljj. 

Note. — The above communication, together with a drawing of the 
horns, plate xii. lias been forwarded by a correspondent, who suggests 
that the animal be called Ccrvus Eld'd. It would however be prema- 
ture to name it before its zoological characters have been clearly 
defined by an examination of a complete skin, and if possible a 
skeleton. Had we not thought these parts essential, we should have 
named the species three years ago from the horns supplied by 
(’apt. Guthrie, which were evidently of a young individual. Subse- 
quently to the appearance of our notice, which appears to have elicit- 
ed the above interesting remarks, Capt. Guthrie presented us with 
a complete head of an adult and by that gentleman’s exertions, to- 
gether with those of Lieut. Eld, we hope soon to be put in possession 
of the living animal itself. 


Report on the Tenasserim Coal Field. By Captain Tkkmknhkkiik, 
Executive Engineer . t. xiii. 

This coal field is situated on the great Tenasserim river, about 
sixty-seven miles from the port of Mcrgni. The delta of the river 
occupies twenty miles of coast, within which space then* are many 
outlets, but the navigable channel discharges itself three miles south 
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of the town. Its course in ascending has a south-eastern direction 
for thirty -eight miles, when it turns suddenly to the northward ; it is 
here joined by the little Tenasscrim river from the south, and the an- 
cient capital of the province. The town of Tenasscrim is situated at 
the point of junction. The coal* is seventeen miles due noitli of Te- 
nasserim, hut the sinuosities of the river increase the distance to 
twenty-nine miles. 

2. The banks of the river are in a few places one hundred, and one 
hundred and twenty yards apart, blit two hundred yards may 1 m* 
called the average breadth above Tenasscrim. below this it is in no 
purl le*'*' than three hundred. 

It discharges a large body of water during the south-west mon- 
soon. The greatest difference of level at different raMMms oh-eiml 
at the coal site is thirty-five feet, and though there is an-e of tide .it 
Mcrgui of eighteen feet, ships at anchor there during the fleshes are 
said not to swing to the flood. At Tenasserim, the daily lise and 
fall is six feet, which, sixteen miles higher up, is reduced to one and 
a half feet, and though the highest springs are felt within eight miles 
of the coal, the tide cannot he said to as^Ut navigation for more than 
fifty-four miles. 

ft. I passed up the ii\er for the purpose of inspecting the coal mine, 
between the Tilli and Kith of April, when the channel is confined to 
neatly its narrowest limits. For the first forty-nine miles it is little 
alfeeted in point of utility by the changes of season; it allords lor 
that distance a broad and deep channel, entirely fiee from rucks 
or other impediments, and K at all times fit for inland navigation of 
any description. Above this, the course becomes more tortuous, and 
the rise of its bed increases by a succession of platforms, the edges of 
which picscnt, at this season, sloping ridges of gravel across the 
stream, which cannot he avoided. 

They arc fourteen in number, but the difference of level at each 
step not great, and the current not accelerated thereby at any one point 
to more than four and a half miles per hour. The depth of water above 
anil below was usually three feet, but on the*c gravel banks it varied 
from one foot ten inches to one foot six inches to thirteen inches. They 
are from forty to eight yards in extent, and form with the sand hanks 
some sudden turns in the stream. Its width for the last eighteen miles 
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was very variable, lmt there is, one point excepted, abundance of 
water way, and no other ohstiuctious than the hanks just described. 
At the point alluded to, the stream was restricted to seventy feet, 
with a current of three and a half knots. The current at other 
parts being 1 about two knots. 

4. The time occupied in proceeding from Mergui,in a boat drawing 
two feet. of water, was lour days. Delays occurred at each of the 
shoals, hut not of long duration; the gravel was easily moved with 
the aid of the current, and the boat dragged out it. 

5. It has been mentioned that the general course of the river 
above Tenasserim is from north to south, which is likewise the case at 
the locality of the coal. It here passes tluough a valley four miles 
long in this direction, and two miles across in its broadest part from 
east to waM. On the east it is hounded by a high range of hills to 
which the river is nearly parallel; and on the west by a minor 
range which touches the ri\er at its northern and southern extremities, 
and turns away from it one mile in the centre. There is a gorge 
at the central part of this minor range, giving rise to a stream which 
has been hitherto known as the Coal Nullah, as the coal was first 
pointed out by the late Dr. Heller in the hank of that stream at the 
point maiked I in the plan, from which spot the coal exported re- 
cently from Mcrgui has been obtained. 

(i. The bed of coal, which has been worked under tlu* superintend- 
ence of Second-Lieutenant Hutchinson, is six feet in thickness, and 
crops out to the clay in the lelt hank of the stream ; its upper surface 
being on a level with the water in the dry season, and covered by a 
lew feet of shale with the soil above. It clips to the east, or towards 
the river, at an angle varying from ‘24 to 20 degrees. Theie are 
several smaller seams below this alternating with clay to the depth of 
eighteen feet, hut the upper one of six toet is the only workable bed. 

7. The mine was opened from the outcrop of the coal, and carried 
down the angle of dip; the chief working has been to the left or north 
of the first excavation, as the dip on that side, is Jess by five degrees. 
Being situated in the bed of the stream, and covered only by porous 
material, it was much impeded by water (luring the rains, and though 
the course of the stream was turned, the pump*- in use, of five inch 
diameter and one foot lift, were insufficient for un watering the mine 
at each fall of rain and rise of the water lex cl in its immediate vici- 
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nity. Tlie pumps were worked by hand-labour. In December last a 
marine engine of 10-horsc-power was received for this purpose, 
which was put together on the spot, and enabled the work to proceed. 
The pumps were then connected with the engine, making 40 revolu- 
tions per minute, a speed which, owing to the smallness of the 
diameter and lift it was necessary to maintain, but which is totally 
unadapted to mining operations. No pipes were received with the 
pumps, but hollow bamboos were substituted, and the means supplied 
were in my opinion quite inadequate for working a mine of any ex- 
tent, or to the expectation, except under the mo^t favourable circum- 
stances of a profitable return for money expended. The angle of 
dip at which the work has been carried on is one of great practical 
inconvenience, and I have much doubt whether, even with complete 
machinery, coal could have been obtained from this mine, excepting for 
a very short period, so as to be shipped at Mergui at a rate at all 
approaching to the average price of coal in India. Much however 
has been done by the exertions of Lieutenant Hutchinson. About 
one thousand tons of coal have been got out during the twenty months 
since ground was broken, and the skill and ingenuity shewn in tffe 
management of the very imperfect means placed at his disposal, 
are highly creditable to that officer. 

8. The operations should not, in my opinion, be considered as those 
of a coal mine, but as an experimental working, and when the large 
sums of money expended at the commencement of undertakings of 
this nature in other countries before coal is reached are also consider- 
ed, I shall, I trust, be able to make it appear that the prospects from 
this coal field are not discouraging. 

S). Nothing satisfactory appears in the nature of this coal deposit, 
to enable me to refer it to the true coal measures of the carboniferous 
system. There is no trace of limestone of any description, or of 
red sandstone, cither old or new, within the distance of several miles, 
to which observations of the structure of the country have been made. 
The surface of the hills on cither side of the basin, and for a consider- 
able space towards the centre, is covered by an overlying clay stone 
porphyry, which bears no relation to a deposit of coal. This is thick- 
ly penetrated by veins of quartz, and the hills on the West, judging 
by the large masses of quartz with which the ravines abound, consist 
principally of that rock, while the streams on the East containing tin 
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and fragments of slate*, denote tlie primitive structures of the niouu- 
tains on that 'ddo of the river. The only other rock in the neigh- 
bourhood is a ferruginous gritstone, dipping immediately below the 
coal beds ; but I saw in it no character to allow of its being placed 
so low as the carboniferous system. 

The shales from the roof of the coal have numerous vegetable im- 
pressions, but of small size, and they appear to be allied to existing 
species. The scries of beds above the coal which are seen in the 
opposite side of the river, and will be hereafter described, amounting 
to oOO feet, consist chiefly of soft shales of various colours, sand- 
stone, and shale conglomerate, composed of the debris of other strata 
Mmilar to their own. They are also intersected in two places by 
parallel dykes of igneous rock, but none of them seem to have under- 
gone that degree of pressure and solidification, which is apparent in 
coal measure shales of the older pcthuK nor have there been yet 
k een any remains of organic substances amongst them to authorize 
their being referred thereto. 

H>. In the absence of guides by which these questions are usu- 
ally decided, and with the* anomalous character of the adjoining rocks, 
the true nature of the coal must he determined by external charac- 
U*js, by its behaviour in the fire, aud by its composition. 

11. It is found in a hard and solid bed. consisting of layers of slaty 
structure parallel to the bed, and is easily separated in that direction. 
Hetween the lamina* there are thin plates of arsenical iron pyrites. 
It is bright to the surface in cuhoidal pieces, which do not however 
preserve their size under rough treatment. Its cross fracture is 
conchoidal, and it is fibrous, dividing into thin plates in the opposite 
direction, while its flat surfaces present a ringed appearance, much 
resembling tbe ringing of wood, as seen in transverse sections. Its 
lustre is somewhat glistening when freshly broken in the mine, and 
colour dull black, but after exposure to the atmosphere it loses this 
appearance, and assumes a brownish black colour. It does not soil 
the fingers, but is deficient in that “ glow/' or metallic lustre, which is 
eminently characteristic of mineral coal. Its specific gravity is 1.2. 
In the flame of a spirit lamp it exhibits some inflammable gas, and 
gives ofT a small quantity of brown oily bitumen ; it dues not swell, 
and emits but little smoke. It consists chiefly of carbon, and leaves 
when well burnt, a very small proportion of residue. 
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100 grains of this coal gives, of volatile matter, grains fl.j.SO 
,, ,, ,, soluble matter, ... ,, .OS 

,, ,, ,, insoluble ditto, ,, 

,, eiirtliy residue, l.GG 

100.00 

In an open fire it refuses to inflame without the action of the bel- 
lows, and will not do so without a strong draught. When burnt in the 
fire, its appearance very much resembles that of common charcoal, the 
thin plates before mentioned assuming that divergent shape observ- 
able in charred wood. The conclusion to which, from the foregoing 
considerations I have arrived is, that it belongs to that description 
of coal termed wood coal, or lignite * 

12. Its serviceable qualities are not best determined in tlie labora- 
tory. It burns well in the fires of the marine engine at the mine, and 
no difficulty is found there in keeping up the steam. The fire bar-, 
were placed at small intervals to suit the coal, which is liable to break 
up into small pieces. No rate of expenditure has been determined, 
as the engine was worked much under its full power; 20 Ions were 
shipped at Madras in the India Steamer, and the report by the com- 
mander, Captain Henderson, and of the chief engineer oil hoard, 
which was published, is satisfactory. It is stated to require “ great 
care and labour to manage the fires well, but not more than is requir- 
ed with the Burdwan coal ; that it has a strong heat, and could keep 
good steam with careful firing.” Its consumption, when compared to 


* We should rather hcinclmcd Id icgaid l his coal, m the a bsi nee of any evidence lo the 
^ ontiary, to be equivalent to, ami identical with the coal formations in othei p irts , paibeulai 
1> as true coal strata are Mated by Capt Trenienheere to occur abundantly in the same 
vicinity (vide pnrapijpl.s 1J» and US) As lo the mineral ehaiacters of coal, st arcely two beds 
jii the same mine are «ni> where found to agree. One may he slate coal, inoflu r splint, a thud 
canncl, and so on. The bed winch has been worked in the picscnt case seems to haw consisted 
of layers of different kinds of coal and shale, indiscriminately taken foi a single bed of coal 
Consequently hardly any two reports .is to its quality will be found to agree In small selected 
specimens it will l»e a irec burning pure coal, in larger samples intermixed with slate it will be 
better <>r worse according to the propoition of the latter ; and in still larger quantities in which 
Horn the une oi taint y of* its characters the chances are increasedof pyutous coal being 
mixed up with it, the whole will be condemned as subject to spontaneous combustion, as 
was the case with the Tcnasseiun coal s^nt .it a gloat expense to Singapore This bed of 
coal should never have been worked, at least without disci mu nation, confining the workings 
to that portion of the bed only which consisted of pure coal. Kiom the report of Capt. Tmnen- 
heorc ills quite cleat that otiiei workable beds occur in the vicinity, belonging probably to 
a lower position m the sene-!, hut essentially the same formation — Ki> 
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lSnglish bituminous coal, was estimated as four to three during a short 
trial, and from 10 to 12 lbs. per hor*e per hour. I have heard how- 
c\ er other statements which are not so favourable. I find that a ton 
weight of the loose coal occupies 1 (jo cubic feet. r rhcre are at 
present about 100 tons at Mergui. and L would surest, that a careful 
trial l)e made of this quantity, to ascertain its real effect in the duty of 
steam engine*. 

Id. I proceeded to trace the connection of the bed with the adjoin- 
ing rocks, and to ascertain if possible, the position of the coal beds 
of this locality. The ground had been penetrated in four other places 
besides the mine, marked 2, 3, 4, 3, in the plan, all in its imme- 
diate neighbourhood. No. 1 2 shaft passed through the six feet bed 
at the same level as in the mine, and it was tumid to dip at the 
same angle; below this, smaller seams, not exceeding one foot, nlfei- 
nated with seams of under-clay for KS feet; *20 feet of a quart/.ose 
rock and conglomerate were penetrated afterwards, and the shaft then 
discontinued for want of means to get the waiter out. The object 
oi 1 hi'-, sinking wis to find deeper eoal. A detached fragment of coal 
continuing some bitumen was found. No. 3 shaft was driven through 
-10 feet of shale with vegetable impressions, covered only by the soil, 
and abandoned. No. 4 shaft was sunk with reference to future work ; 
alter going through the clays and sands at the surface, anil C>I feet 
of conglomerate, dipping in like manner with the eoal, it stopped at 
f J.) feet, till means should be available lor carrying it deeper ; it being 
the intention to move the engine here at the commencement of the 
monsoon, when the old work would lw* no longer tenable, and if the 
dip of the coal continued the same, it w«s expected to he reached 
at 300 feet. Boring No. 5 was carried 40 feet lower than this 
shaft, but without ‘diewing any indications which could he relied 
upon. 

14. It will be seen on the plan, that the site of these shaft* is in the 
immediate vicinity of the central part of the minor range of hills on 
the west bank of the river before noticed ; their steep slopes extend 
within 230 yards of Nos. 1, 2, and 3, wdiieh are either upon oi close 
to the upturned edge of the bed of coal. As this, as well all the 
accompanying strata penetrated, rested at the inconvenient angle of 
not less than 24 degrees, my first objects were to ascertain the ex- 
tent of the coal field, and whether the same or other beds might not 
be found in a position more convenient for practical purposes. 
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15 . The configuration of the ground — an elongated trough or basin 
between two ranges of hills, — gave me reason to believe, that these 
wen* the natural limits of the coal beds which had been exposed to 
view ; and having on my passage up the river observed shale and sand- 
stone, with vegetable impressions in the left or east bank, about a 
mile below the coal wharf at V, I examined at an early period of my 
visit the rocks on that side. I found here the whole scries of coal 
beds consisting of sandstone shades and coal interstratified and 
lying with great regularity and low angle of dip between O and C 
for three-quarters of a mile on the line A 11 on the plan. They are 
inclined down the stream, or towards the S. E. on the direction of 
the hank, and rest upon each other for the space mentioned at 
an angle of from b° to 7°. Tracing the beds from point V in the 
plan, two faults arc found at SS and O, between which points the 
strata are thrown down in the same direction, and to the East at an 
angle of 30°, but in the North side of the fault O, they are undis- 
turbed, and dip at an angle of 7°. At N a small seam of coal appears, 
at c the shale is of blue colour, with numerous vegetable impressions 
ami coal, and at e there is a seam ol' coal cropping out at tlu* level 
of the river. The intermediate shales are variegated, brown, white, 
striped blue, and black. 

Hi. Section No. 1 represents these beds as they appear at different 
points above the level of the river along the line of bank A. 11. The 
measurements taken on the line and the uniform angle of dip gives 
a total thickness of 500 feet. 

17. At the point c there is a change in the rocks, a hardened red 
clay with rounded fragments of shale passes into the shales, but with- 
out any alteration on the angle of dip, and at 200 yards up the 
stream they cease altogether, the bank being then composed entirely 
of clay. 

18. In proceeding higher up the river, with a view to trace these 
beds, and ascertain their true angle of dip, and after passing the hill 
at E, the northern extremity of the lesser range, there is a reach of 
the river bearing East and West, or nearly at right angles to its 
general course ; and at the western part of this reach I again found 
the same series of coal beds, well exposed on the bank, for half a mile 
along the line C D, as shewn in section No. 2. They have evi- 
dently been the cause of this short and sudden bend in the river. 
The rocks first appear in tliis reach near the point D, where for a 
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^hort distance, sis sit b c on the other face, they are hardened by 
contact with a dyke of igneous rock, which shews itself sit C in the 
line C l). At p soft shales with seams of under-day and coal sire 
found, sit d a seam of coal crops out sit the level of the river, which 
being at the same level, belongs Without doubt to the same beds 
which sire indicated on the other side of this tongue of lsind at d. 
The beds upwards from d consist of striped, blue, and soft grey 
shales, the whole resting uniformly upon each other, and dipping at 
sin single of 12° up the stream, or to the eastward till we sirrive at the 
point O, where there is another igneous dyke, anil the stratsi sire 
thrown down thereby to the eastward at an single of .‘10°. These 
were followed a*» far as the point S in the Ysiibon river, to which 
they continue at the same high angle, but beyond this, and for some 
distance higher up the Ysiibon, sill trace of them is lost. 

l.b. The correspondence of the bed (- (’, d d, of the dykes (’ (’, 
() O, sind limits S S and the plienomeuii accompanying them leaned at 
once to the inference, that the edge.- of rock, as sien along the lines 
(' O, A b, present two views of the same bed-, that their single of 
greatest dip is 12 J , ami that they are continuous* from one side of 
this tongue of land to the other. In examining the country inland, 
the dyke o was distinctly marked at various points between o and o, 
and its direction is shewn on the plan. Igneous rock Was also found 
at intervals beta ecu C Y C\ denoting, that though these igneous dykes 
pas-ed through the coal field and disturbed the continuity of the beih, 
they remained between the two d\Kcs and across the tract between 
C) (’, C (), unbroken, and resting on one another with great regularity 
at an angle with the horizon varying from 7°, to 12°. The 
space covered thereby is lj miles in length by 400 yards in aver- 
age breadth. 

*20. The bed of coal at d d I believe to he of the same thickness 
and quality as that which has been worked at the mine. Theic is in 
the bed of the stream near the opening of the mine at I, the fractured 
edge of a ferruginous rock distinctly marked, which dips immediately 
below the coal at the same angle with it, and has been forced up at 
the same period. The bearing of this edge is 2J degrees Hast of 
North, which is denoted by a black dotted line in the pkui. The posi- 
tion of the outcrop of coal </, which was ai rived at by observations 
independent of the line of hearing alluded to, i.- as nearly as possible 
upon this line, and the coal shewn at these two points formed, I con- 
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ccive, at one period a continuous bed. A quantity of hard specimens 
were collected at the points d d as soon as the coal was pointed out, 
but being on a level with and below the water, with a high precipitous 
bank above, the depth of the bed could not be ascertained imme- 
diately. 

21. Instructions have been left with Lieutenant Hutchinson to 
penetrate the coal near the two points d d, and report on the thick- 
ness of the working bed without delay. 

22. Section No. 3, which is taken in a direction from west to 
east, from the gorge of the lesser range at G to the east bank of the 
river at ni, shews the relative positions of the coal which has 
been worked, and the bed d d at the point ?//, where the section 
strikes the opposite bank. It includes the shafts and other ex- 
cavations, the depths of which arc shewn at their proper level. The 
spare between these and the river is covered by sands, clays, and 
other superficial deposits, without any indication of coal. The beds 
are broken off’ abruptly along the line A B, and the depth at which 
they might he found on the west side of the river, in the absence 
of any other indication than the disturbed strata at 1, 2, 3. 4, would 
subject to much uncertainty. The space to the north waul of this 
between the line G, \V, H, and the outcrop of coal at r/, and the 
points d z , would he subject to the same chance** ; hut .supposing the 
bed to be continuous with regularity across the river to the south, 
it would not he reached at any intermediate point between z and ///, 
along this line, at less depth than 330 l'eet below the lowest level 
of the river. 

23. For these reasons I am compelled to recommend that the 
work hitherto prosecuted on the west bank shall he entirely abandoned, 
and, if it he desired to raise coal from this coal field, that the opera- 
tions may he transferred to the other side of the river, within the 
limits of the space marked by a dark shade on the plan and bounded 
by the igneous dykes before mentioned. The coal measures within 
this space lie in a manuer unusually favourable for mining, as, inde- 
pendent of their moderate angle of dip, they are protected from all hut 
surface waters by the high inclination of strata on the outer side 
of the igneous dyke O O, which dips away from them to the east at an 
angle of 30°, and the coal may be reached within the limits of the 
space o d and d o in the plan, at such depth as may be selected with 
reference to the extent of work intended, vide Sections No. 1 and 2. 
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Tin* total depth of the^c beds ascertained, is 500 feet. There is every 
reasonable probability of their containing the six feet seam of coal 
(a most coincident si/e for working) as indicated at d and */, and 
within this mass of coal-hearing strata, there may be other beds 
of workable coal. Experiments below the lowest beds here seen, 
would not, I think, be attended with success. 

'2*2. The superficial area covered by the portion of the bed of coal 
on this side of the river considered workable, l estimate at 280 acres. 
Its dip varies from 12’ to the N. E. by N. at the northern extremity 
C 1), to i)° and 7° to the S. E. by S. at its southern edge A 15. It 
crops out at the surface at the two points d d, and to the eastward of 
a line joining these points, for the distance of 440 yards, it may 
he reached at any depth not exceeding 50 fathoms from the river 
level. Experimental shafts are in progress near the points d tf t 
hut pits for work should be placed first along the line r g , parallel to 
d d y and distant l (JO yards, where the coal will he found at 100 feet 
below the same level, provided the field is not otherwise broken 
up by more faults and dykes than the two longitudinal igneous dykes 
repiesented in the plan. No indication of such further distui banco 
has been yet observed, but to provide for the contingency, I should 
leeoinmend that the line for pit- work should lie kept, as above suggest- 
ed, within a moderate distance to the eastward of the line of outerop of 
eoal. The ground near this line is low and favorable for work, and 
coal may be raised at cither end of the bed at 500 yards from the river, 
and lowered from the bank over deep water. 

23. It would lead however only to disappointment if work he 
commenced on this side of the river, without some important addi- 
tions to the machinery at present available. The engine itself is 
of old construction, and requires frequent repair, hut for power 
it is effective when in order. Its speed, 40 revolutions per minute, is 
not adapted for mining purposes, which must he reduced to 1 5 per 
minute by additional wheel- work to make it available as a pumping 
engine. The rest of the machinery on the spot consists of one for- 
cing pump, five in diameter, and 10- inch lift without air-vessels, three' 
suction pipes five inches in diameter and — feet lift without pipes, 
seventy-two feet of 3-inch pipe, and tw'o iron w inches worked by hand. 
These, excepting the w r inches, are too small for use, and pumps of proper 
dimensions are indispensably necessary, and should be supplied before 
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it is attempted to raise coal. A memorandum of the machinery and 
stores required for immediate use, together with drawings of gear, &c. 
by Lieutenant Hutchinson, is submitted herewith, enclosure No 1. It 
involves the smallest outlay which will enable the work to proceed 
with advantage. 

24. The following is an account of the expenses of the present 
establishment, and of that which would be required after the requisite 
additions to the machinery have been made: — 

For one Month.. 


Present Establishment. 

Amount. 

Number required when Ma-\ 
c/uncry is Complete. j" 

Superintendent, .... Us. 

200 0 0 

Us , 

S uli- Assistant Surgeon, . . . 

185 0 0 

... | 

1 Overseer, .... .... 

50 0 0 


i Miners, at 30 Us. each, .... 

120 0 U 

.... i 

3 Smiths, at 30 ditto, .... 

00 0 0 

1 Smiths, at 30 Us 

1 Ditto, at 40 ditto, .... 

10 0 0 

9 9 mm 

1 Cn pouter, At 15 ditto, .... 

3 Ditto, at 35 ditto, .... 

15 0 0 

.... 

105 0 0 

.... 

4 Ditto, at 30 ditto, .... 

1*20 0 0 

i Nut requited after the ma- 

1 Ditto, at ‘20 ditto, .... 

20 0 0 

S » him i) is ercc ted 

1 Head Dooly, at 13 ditto, ... 

13 0 0 

. . . . ' 

0 Coolies about the mine «iud 
workshop, at 1*2 ditto, .... 

72 0 0 


1 Coolies cutting trees lor the 
Mine, at 10 ditto, .... 

1 Felling timber, at 10 ditto, 

10 0 0 


10 0 0 

« • • • 

10 Building and re pooling, at 
10 ditto, 

100 0 b 


10 Curmng rue and other stores 


^ Ni»t required .liter u ham 

timu the nvev side. 

ItiO 0 o 

$ load is phued 

Total,... 

r, 370 0 0 

Total 

Convict Labour. 


Convict Labour. 

21 Convicts about the Jail Hos- 
pital, and lit chaigc ill tools, 

* 

21 ....; 

1 Carpenter, .... 


i 

8 

8 Sawv ers, .... .... 

32 Collieis 



30 

53 l\i>smg away ami heaving ( o.il 


15 

JO Low oi pump, 


Not required, .... 

*21 Hoad -making,.... .... 


20 

‘2 Oil Mill, 


2 

7 Faddy cleaning,.. 


7 

!J ( ooks, .... ... 


G .... 

31 Siek and convalescent, at lb 


11 at 10 per cent, for lightei 

percent. .... 


wink, .... .... 

105 Convntsat 5 Us. ... 

075 0 0 

121 Convicts at 5 Us. each, . . 

Bool hue & other small cx 
penscs. .... ... 

150 U 0 


Fresent Monthly Evpenses 


Supervisor of Bamboo Forests, ' 

I Engineer, .... , ... 

1 Coolies on account of Mu-i 
chinuiy, at 12 Its | 

Total, 

|2,105 0 0 Total,.... i 


\Amount 


‘200 {) 0 

jh:> o o 

00 U 0 
1*20 0 0 

1 “20 0 0 
10 0 o 
15 o o 

105 0 0 


13 0 0 

72 0 0 

40 0 0 
10 0 u 

100 0 u 


605 0 0 

150 0 0 
*20 0 U 
5U 0 0 

48 0 0 
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An addition to th(* salary of the European oveiscer, who has the 
responsible charge of all tools, materials, &c. of 30 rupees per month is 
recommended, and I venture to suggest, that il’ the work proceed on 
the scale proposed, the allowances of the superintendent he placed on 
the same footing as those of engineer officers holding charges of 
equal importance and responsibility. I consider Second Lieutenant 
Hutchinson qualified in every respect to conduct any operations 
at the coal field that may be determined upon. 

2,5 It is proposed to raise the coal from two shafts by means 
of cattle whins, which can he constructed on the spot from a model, 
which has been left with Lieutenant Hutchinson. There in abundance 
of good timber at hand (the peemah) foi this purpose. 

2(i. Placing the utmost limit of expenditure, with the means above 
detailed, to provide for all contingencies at 2200 rupees per month, 
I he cost of coal at tin* pit's mouth, when the machinery is fixed and 
the mine fairly open, may be thus estimated. If only 10 tons he 
raised daily from each shaft, 20 tons per day, 2,5 days--- .500 tnin 
pel month, at a cost of 2200 rupees. The cost of one ton will there - 
hue he 4 r^. (las. .5 pie, or 2 as. (i pie pel mauiid. The coal is at pre- 
sent brought down the liver on bamboo rafts. The present cost, of trails, 
poit to Mergui by contract, amounts to 2 as. !) pic per niaund, being 
carried on mi n’s shoulders a distance of 1300 yard* to the river , hut if 
com eyed on a train mad and lodged upon the raft, for which the new 
arrangements provide, tin* cost of carriage to Mergui would he i educ- 
ed to L a. 7 pie per mautid. making the total cost of coal brought 
alongside shipping at that place, tour annas one pie per rnaund. 

27. While upon the iaft, the coal is almost wholly immersed 
in water. Landing it at Mergui should he avoided as much as possi- 
ble, and it should, in all practicable cases, he shipped from the rafts. 

28. During four months of the year, from loth .June to loth 
October, a steam tug with tenders lashed alongside might he useful- 
ly employed in conveying coal to Mergui, and would perforin nine 
trips in the month; hut owing to the sudden turns and set of the 
stream in various places before noticed, together with the shallow- 
ness of the water, and the rapidity of the current at those parts 
during the rest of the >ear, I am unable to suggest any better or 
more economical method of conveying coal down the river during 
that period, than by the baml>oo rafts hitherto u^ed. 

3 K 
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20. There is no apprehension of a deficiency of bamboos for them 
construction for an unlimited period, but to secure an unfailing 
supply within a moderate distance of the coal field, and to prevent 
waste and destruction by the contractors supplying the rafts, the ser- 
vices of a native supervisor are necessary. The wages of such a person 
are provided for in the estimate of future expenses. 

30. On the 2nd of May I quitted the coal field. The river had then 
risen one cubit, but it fell afterwards to its former level. The water 
this year was considered unusually low. Some loaded rafts which 
had been despatched on the first rise, were, after proceeding a few 
miles, detained at one of the shallows, and had not arrived at Mergui 
on the ‘20th, the day on which 1 embarked. 

(i, 15. TllK.UK.VIIKhKK, Fd/lt, 
Ka'rcvth'r Kngr. Temt^sernn Provbive. s*. 

M out mein 30 th June, 1841. , 

The Assam Tea Plant . 

The Agricultural Society in awarding its medal to (‘apt. Charlton, 
the discoverer of the Assam Tea plant, appears to have vindicated its 
own independence, and established that gentleman’s .claims to the 
discovery of the plant, as first ascribed to him by Dr. Wallieh, but 
afterwards, for some unaccountable reason, denied by the same, 
authority. 

On the arrival of Dr. Wallieh and his companions at Suddya, 
in January 1830*, he took up his quarters in the hou^e of (’apt. 
Charlton, which had been allotted to his accommodation by its owner, 
free of expense, during his stay in Upper Assam. 

Here the Deputation had an opportunity, for the first time, of 
inspecting the Tea plant growing in Assam. Capt. Charlton’s com- 
pound had been converted into a tea nursery, to which he appears to 
have devoted much attention, the plants generally being from two feet 
to three leet in height, and probably about one or two thousand in 
number. 

Shortly before the arrival of the Deputation, the enclosure surround- 
ing the nursery, (the first ever formed under European superinten- 
dence in Assam,) had been trampled down, and the plants destroyed in 
a great measure by cuttle. This would seem to have happened during 
(he absence of Captain Charlton on the service on which lie was 
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wounded, or shortly after that accident, which placed his life in 
danger for several years, and deprived the Deputation of his services 
at Suddya. 

In consequence of the absence of Capt. Charlton from this cause, 
Mr. C. A. Bruce, his overseer, being the only resident at the place, 
was requested to accompany the Deputation to those parts of the 
adjoining district Irom which the Tea, plants had been brought. 

Mr. Bruce’s account of the state of the district, and the difficulties 
to be overcome, was such, as to induce Dr. Wallich to declare 
lie woidd go no further ; a determination he was only induced to 
alter, on finding his companions inclined to proceed without him. 

The truth is, Mr. Bruce himself had never, up to this period, 
though ten years resident at Suddya, visited any one of the places 
1mm which ('apt. Charlton's people obtained the plants, and in order 
to reconcile this circumstance with the excessive zeal which lie pio- 
tiwd, Mr. Bruce certainly made the difficulties appear to Ik* immh 
creator than they really proved to he. 

After Capt. Charlton had been compelled to lcav e Sudd\n. or about 
a month hi fore the arrival of t he Deputation, Mr. Bruce assumed 
charge of tilt' establishment of Cluiprasses, Nursery-men, ami Coolies ; 
and as these persons, under the superintendence ol Capt. Charl- 
ton, had been in the habit for two years before of collecting Tea 
plants irom various parts of the forests, they knew exactly where 
they were to be found, and accordingly acted as guides to the Depu- 
tation, the arrangements being left to Mi. Bruce. 


Wutunivnl Harden at Knr .* 

'Hie Itcport of Ibofessor Bindley upon the present condition ol the 
Botanical Garden tit Kew, contains the following observations, 
which are well deserving of attention : — 

* Tin- above lepot t ol Ptolessoi Liinlhy appeals to lni\o loci to t lit u moml m resignation ol 
the Superintendent of Kew (hirdcn, who hud been li\c ami twenty veai** "> thutofln e, audio tin 
appointment of Sir W J. Hooker in his place. The report and its consequent s .lie mipmtuiil, 
■is shewing tin* Tilth* disposition th.it now exists at home to allow public institutions to be 
i ome subseivien* to tlic private com cmence of individuals. We hail it and it*- dleits, as 
the conmiencenient ot a new era What would Professor Lindh*} tou H"hi men l hurtle'/ 
witliout cultivation, without arrangement, without nonicnclatiii'*, without an heibnnuni — 
" itliont an object, as tar as ran be gleaned from the Report uf tin Supi tudemh nt June i ll, 
whuh we li.itl the honom to notice m out last numhu 1 — Jin 
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“ So f‘;ir as the mere cultivation of this place is a subject of ob- 
servation, it is due to 1 hose who have charge of it to say, that it does 
them credit, considering the crowded state of the houses, and the 
inadequate funds allowed for its support. 

“ It is impossible to speak ot the general management in similai 
terms. It has always been maintained as the great Botanical Gar- 
den of this country, and whether, as a private or as a public esta- 
blishment, it was the duty of the officer entrusted with its adminis- 
tration, to render it effective to the extent of his means as a Botanical 
Garden, that is, as a garden of science and instruction ; yet no kind 
of arrangement (one of the first features in a Botanical Garden) ha*' 
been observed ; no attempt has been made, till lately, to name the 
multitudes of rare plants it comprehends, and thus to render it a 
place of public utility ; no communication i.- maintained with tlu* 
colonies; nor any other thing done, so far as can he discovered, t<- 
iullil the objects of its institution, except, to raise the seeds which 
government collectors and other persons have profusely contributed, 
and then to take can* of the plant.?. 

“It is admitted that there is no classification observed in the Garden. 

“ What names are to he found in the Garden have been furnished 
by Mr. Smith the foreman, and the Director does not hold him.-cll 
answerable for them. This was most particularly inquired into, and 
most distinctly avowed; so that by far the most difficult part of the 
duty of the principal officer ; a duty on the perfect execution ot which 
the credit and utility of the Garden essentially depends ; a duty 
which can only he executed properly by a man of high scientific* at- 
tainments, aided by an extensive herbarium and considerable library 
'This most important duty is thrust upon a foreman, paid, small week 
ly wages foi cult hating plants, who, whatever Ins zeal and assiduity 
may he, (and in this case they have been such as to deserve the 
greatest praise,) has no sufficient, means of executing such an 
office. * * * * * * « 

“ Visitors are unreservedly admitted to the Garden daily, except 
tin Sundays, and Mr. Aitou deserves credit for having exercised his 
power, as Director-General, in order to secure this privilege to the 
public. It is, however, not easy to discover what advantage, except 
that of a pleasant walk, has been derived from the privilege in the 
past state of the Garden.” * * * 
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Dr. Lindlcy “ recoin mends that the Lord Steward be relieved from 
the burthen of thi« Garden, unless it should be Her Majesty’s pleasure 
to retain it.” If the Botanical Garden of Kew is relinquished by the 
Lord Steward, it should either be at once taken for public purposes, 
gradually made worthy of the country, and converted into a powerful 
means' of promoting natiomd science, or it should be abandoned. It 
i- little better than a waste of money to maintain it in its present 
state, if it fulfil no intelligible purpose, except that of sheltering a 
large quantity of rare and valuable plants. 

“ The importance of public Botanical Gardens has for centuries 
been recognised by the Government of civilized states, and at this 
time there i* no European nation without such an establishment, ex- 
cept England. The most wealthy and most civilized kingdom in 
Europe otters the only European example of the want of one of the 
hrst proofs of wealth and civilization. France. Prussia, Austria, Ba- 
\uria. Russia, Hanover, Holland, not to mention smaller Govern- 
ments have all Botanical Gardens, liberally maintained with public 
funds ; and what is more curious Dublin and Edinburgh have simi- 
lar establishments to which grant- of public money have been liber- 
ally furnished, but London has nothing, except a small Garden at 
< helsea, maintained by the funds of a private corporation. Now that 
a great number of students are annually collected in London for the 
purpose of study, it has become indispensable that such means of in- 
stiuetion as a Botanical Garden affords, should he pro\ided. It ap- 
peals. from returns obtained from the Society of Apothecaries, that 
annually, on an average of the last three years, as many as medi- 
cal students have been registered as attending lectures on Botany in 
London. They are compelled to attend these lectures, not only by the 
Apothecaries* Society and the College of Surgeons, but by the Regula- 
tions of the army and navy ; and yet this large number of young men 
studying the most important of professions, is practically deprived of 
the advantages of referring to a Botanical Garden, without which it i- 
impossible that their studio- can he prosecuted efficiently. It is true 
that there is a Botanical Garden at (’helsea, belonging to the Apothe- 
caries' Society, but it is not to be expected that the funds of such a 
corporation, however liberally disposed it may he, should suffice for 
the maintenance of such a Botanical Garden a- the w ants of student* 
lender neee^saiv 
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“ But tins is only one out of many reasons why a national Botanical 
Garden should he maintained by Government near London. 

“ There arc many Gardens in the British colonics and dependen- 
cies ; such establishments exist in Calcutta, Bombay, Saharunpore, 
in the Isle of France, at Sydnej , and in Trinidad, costing many 
thousands a-year. Their utility is very much diminished by the want 
of some system under which they can all he regulated and controlled. 
They arc in a similar condition to the ltoyal Foreign and Kitchen 
Gardens, already disposed of. There is no uuity of purpose among 
them ; their objects are unsettled; their powers wasted, from not re- 
ceiving a proper direction ; they afford no aid or assistance to each 
other, and it is to he feared, in some eases, but little to the countries 
in which they are established; and yet they are capable of conferring 
very important benefits upon commerce, and of conducing essentially 
to colonial prosperity. 

“ A national Botanical Garden would be the centre around which 
all those minor establishments should he arranged; they should he 
all under the controul of the chief of that Garden, acting in concert 
with him, and through him, ith each other, repotting constantly 
their proceedings, explaining their wants, receiving their supplies, and 
aiding the mother country in everything that is useful in the vegeta- 
ble kingdom. Medicine, Commerce, Agriculture, Horticulture, and 
many valuable branches of Manufacture, would derive considerable 
advantages from the establishment of such a system.”— Lnuvrt, 
Jam 1 13th, IS 40. 
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Journal of Science. London , 8co. AW. 114, 1 1.5, /hr January and 
February 1841. 

The eminent scientific acquhcmcvits, and well-known literary cele- 
brity of its conductors, arc a fair earnest of the interest and value of 
the matters discussed in its pages. These lire as various and extend- 
ed as the title of the Journal suggests, and would lead us to expect. 
The greater number of its pages are devoted to mathematical and 
chemical investigations ; some oil new and interesting discoveries, 
others on subjects which have long occupied the attention of the 
eientitic world, and by progressive links in 4 the chain of inductive 
i caponing, founded on experimental research, are gradually developing 
fresh objects of inquiry, and extending the boundaries of positive 
and practical knowledge. It would obviously hi* impossible then, 
consistently with the limits of our time and «paee, to afford our 
readers more than a cursory and general view of their contents. 

The two first paper* are by Professor Airey, the Astronomer Koyal, 
and Mr. Potter, on points connected with the undulatory theory 
of light, and its capability of explaining the varied phenomena pro- 
duced by luminous bodies in dilferent media, and under particular 
circumstances. The calculations contained in these communications 
arc of an intricate and abstruse nature, requiring an extended know- 
ledge of till' higher branches of mathematical science, to follow out 
and understand them. There ran be no doubt, that few subjects 
have been investigated of late years, with more skill and success, than 
that of light, and the curious analogies presented by it to beat, and 
tin' dilferent departments of electrical science. 

The high degree of mathematical and experimental information re- 
quired to prosecute these inquiries with any degree of credit and 
hope of distinction, necessarily limits the number of labourers in 
its field, while at the same time, it enhances considerably the value 
of their exertions. Their application to the business of life, and 
improvement of the arts, are neither their least, nor their only merit. 

The experience of centuries, and the daily progress of every branch 
of information in our own times have taught us, that however pro- 
found, and apparently visionary and incomprehensible such spe- 
culations may appear, they have led, (when united with industry. 
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pcrsevcrence, and a cautious application of general principles to 
particular results,) to some of the most important and interesting 
triumphs of mechanical and physical science. The paper of Profes- 
sor Airey is on the “ Diffraction of an annular aperture/’ a point 
which he states has been “ passed over too lightly by writers on the; 
undulatory theory.” The problem is enunciated, worked out, and 
proved, with the usual skill and acumen of that profound and accom- 
plished mathematician . 

In the numbers of the .Journal under consideration, are con- 
tained no less than six communications from different observers, on 
the electrical phenomena connected with Steam. This, being a sub- 
ject which has very recently been made known, and, we believe, 
accidentally discovered, has excited considerable attention in Kurope 
and elsewhere, a*- well as directed many experimental inquirers to 
institute researches with a view to its elucidation. The value of 
steam, in every point of view, and the daily increasing interest and 
importance of the phenomena of electricity, as applied to practical 
purposes, render them well worthy of the labour bestowed upon their 
investigation. 

In the first paper of Dr. Schn/haoutL “ On Steam considered as a 
conductor of electricity,” he concludes from certain experiments detail- 
ed, that steam, pure and free from contact with water, is a non-con- 
ductor, resembling in this respect, the gases. lie appears to ascribe 
the electricity of steam to its condensation, on the rapid expansion 
of which when issuing from a jet, its production in some measure 
depends. In the same number, Mr. Armstrong of Newcastle, details 
some interesting experiments on the same subject. He insulated the 
boiler, and then ascertained that a jet of high pressure steam contains 
little more electricity than one of low pressure, its apparent excess 
being caused by its being more readily collected. He infers, that, the 
electricity is in a neutral state while the steam is confined within the 
boiler, and that it i .** a tolerable conductor of electricity “ even in 
its transparent state.” The discrepancy in the results of these two 
observers, shews, that many more experiments are required before any 
definite conclusions on the subject can be sirrived at. 

Mr. Armstrong appears to have been the first person who noticed 
and attempted to explain these phenomena ; one of their chief uses will 
be to enable us to understand many meteorological phenomena, con- 
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coming which our information is at present very indefinite and un- 
satisfactory 

The next subject of interest is a paper “ On the Tornado which 
visited New Brunswick in 183,3.” The views of the author, Mr. 
liedfield, of New York, appear to be plausible and ingenious, on a 
phenomenon, with whose course and causes we have scarcely any 
acquaintance : much will doubtless be written, and many conjectures 
hazarded, before we reach an approximation to the truth. The ad- 
mirable work of Colonel Reid, and the many simultaneous observa- 
tions now carrying on by competent individuals in every quarter of 
the world, have given an impetus to this department of meteorology, 
which cannot fail, ere long, to clear away much of the mist in which 
it is at present involved. It would he useless and unphilosophicul 
in the present state of our knowledge, or more correctly speaking, of 
iN absence, to attempt to explain an*d lay down laws on these obscure* 
facts, until accumulated observations shall enable us to arrive at 
satisfactory and conclusive results. The chief ppints ascertained by 
Mr. Rcdficld, are, that the course and action of these tornadoes an* 
rotative, and their effects more violent on and near the line passed 
over by the axis, than in any other portions of the track. 

The purely chemical papers are numerous, and on a great variety 
of subjects. A new crystalline compound of chlorine and cyanogen, 
resembling the bi-sulphate of quinine in external appearance, is 
described, together with the processes for obtaining it, by its 
discoverer Mr. Stenhouse. A translated paper of Prof. Poggendorff's 
trom his Annalon , “ On the surprising intensity of the Zinc-iron 
circuit,” is published in the number for January. The discovery 
was made by Mr. Martin Roberts, who did not venture to offer any 
explanation of it. The German Professor has attempted an elucidation, 
which w T e do not consider perfectly satisfactory. In all these in- 
quiries, however, the test of direct experiment is required to enable any 
one to coincide with or object to the views and conclusions of the ori- 
ginal observer. 

One of the most interesting documents in the January number, is 
the excellent anniversary address of the President of the Royal Society. 
It exhibits the ardour and zeal with which all branches of scientific in- 
quiry arc prosecuted and encouraged by a Society second to none in the 
world for the rank, wealth, intelligence, and celebrity of its members. 

■ 3 Li 
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The award of its medals to Sir John Hcrschel, Professor Wheat- 
stone, and MM. Biot, Sturm, and Liebig, likewise afford proof of 
the noble disinterestedness with which merit is acknowledged and 
appreciated, from whatever country or clime it may emanate. The 
task of drawing up summary ‘‘accounts of deceased Members and 
Fellows, was delegated to Dr. llogct, by whom it has been executed 
with his accustomed taste and elegance. 

The list is rather a long one, and unfortunately comprises some of 
the most distinguished ornaments of the present age. We regret much 
that our limited space will only permit us to transcribe the notices of Mr. 
James Prinsep, Mr. Vigors, and the venerable Professor Blumenbacli. 
It cannot fail to be a source of the greatest gratification to the nu- 
merous relations, friends, and admirers of the late distinguished Se- 
cretary to the Asiatic Society, to find his merits thus prominently 
recorded by the lloyal Society. The sketches of the German Pro- 
fessor and Mr. Vigors, we give' to our readers, from their well-known 
connection with the science of Natural History. 

“ Mr. James Prinsep, whose brilliant career of research and disco- 
very has been closed by a premature death in the flower of his age, 
was Principal Assay Master, first of the Mint at Benares, and se- 
condly of that of Calcutta, where he succeeded Professor Wilson in 
1833 ; he was a young man of great energy of character, of the most 
indefatigable iudustry, and of very extraordinary accomplishments ; 
he was an excellent assayist and analytical chemist, and well ac- 
quainted with almost every department of physical science; a draughts- 
man, an engraver, an architect, and an engineer ; a good Oriental 
scholar, and one of the most profound and learned Oriental medal- 
lists of his age. 

In 1828 he communicated to our Society a paper “ On the Mea- 
surement of High Temperatures,” in which he described, amongst 
other ingenious contrivances for ascertaining the order, though not 
the degree, of high temperatures, an air-thermometer applicable for 
this, purpose, and determined by means of it, probably much more 
accurately than heretofore, the temperature at which silver enters 
into fusion.* 

His activity whilst resident at Benares has more the air of romance 
than reality. He designed and built a mint and other edifices ; he 

’ See I*hil Mag. arid Annals, N\ S toI. lii. p 129, and vol x p 35(i, note.— Edit 



London } Edinburgh, c\ Dublin Philosophical Magazine. 439 

repaired the minarets of the great .*oso. ■ ' f Aurcngzcbc, which 
threatened destruction to the neighbouring I*. ~ses ; he drained the 
city, and made a statistical survey of it, and illustrated by his own 
beautiful drawings and lithographs the most s nnrkablc objects 
which the city and its neighbourhood contains ; lr nlc a series of 
experimental researches on the depression of the wet-bulb hygro- 
meter ; he determined, from his own experiments, the values of the 
principal coins of the East, and formed tables of Indian meterology 
and numismatics, and of the chronology of the Indian systems, and 
of the genealogies of Indian dynasties, which possess the highest 
authority and value. 

When transferred to Calcutta, he became the projector and editor 
of the “ Journal of the Asiatic Society of Bengal,” a very voluminous 
publication, to which he contributed more than one hundred articles 
on a vast variety of subjects, but iftore particularly on Indian coins 
and Indian Paleography. He first succeeded in deciphering the 
legends which appear on the reverses of the Greek Bactrian coins, 
on the ancient coins of Surat, and on those of the Hindoo princes of 
Lahore and their Maliomedan successors, and formed alphabets of 
them, by which they can now be readily perused. He traced the 
varieties of the Ocvanagari alphabet of Sanscrit on the temples and 
columns of Upper India to a date anterior to the third century before 
Christ, and was enabled to read on the rocks of Cuttack and Gujarat 
the names of Antiochus and Ptolemy, and the record of the inter- 
course of an Indian monarch with the neighbouring princes of Per- 
sia and Egypt ; he ascertained that, at the period of Alexander's 
conquests, India was under the sw r ay of Boudhist sovereigns and 
Boudhist institutions, and that the earliest monarchy of India are not 
associated wdtli a Brahininieal creed or dynasty. These discoveries, 
which throw a perfectly new and unexpected light upon Indian 
history and chronology, and which furnish, in fact, a satisfactory 
outline of the history of India, from the invasion of Alexander to 
that of Mahommcd Gliizni, a period of fifteen centuries, are only 
second in interest and importance, and w T c may add likewise in diffi- 
culty, to those of Champollion with respect to the succession of 
dynasties in ancient Egypt. 

These severe and incessant labours, in the enervating climate of 
India, though borne for many years with little apparent inconveni- 
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once or effect, finally undermined his constitution ; and he was at last 
compelled to relinquish all his occupations, and to seek for the resto- 
ration of his health in rest and a change of scene. He arrived in 
England on the 9tli of January last ; but the powers both of his body 
and his mind seemed to have boon altogether worn out and exhaust 
ed ; and after lingering for a few months, he died on the 2 2nd of 
April last, in the forty-first year of his age. The cause of literature 
and archaeology in the East could not have sustained a severer loss.” 

“ Mr. Nicholas Ay lward Vigors was born in 1787, at Old Leighlin. 
in t he county of Carlow, where his family had long resided. After 
the usual preparatory education, he proceeded to the University of 
Oxford, where he became a very diligent and successful student. On 
quitting the University, he purchased a commission in the Guards, 
and distinguished himself highly at the battle of Barossa, by continu- 
ing to bear the colours of his regiment after he was severely wound- 
ed. On his return from the Peninsula, he was prevailed upon by 
the earnest entreaties of his family, to quit the army ; and he devoted 
himself afterwards, witli characteristic ardour, to scientific and lite- 
rary pursuits. 

Mr. Vigors was one of the founders, and the first. Secretary of the 
Zoological Society, to whose Museum he gave hi* \ cry \aluahlc 
collections of ornithology and entomology, which were the two 
branches of natural history he had most carefully studied. lie 
was the author of a very elaborate paper in the Linmvan Transac- 
tions,* “ On the Natural Affinities which connect the Orders and 
Families of Birds,” in which he attempted to apply in detail the 
same principles of arrangement that Mr. MacLcay had previously 
sketched out in his Hors Entomologies , in a more general way, as 
applicable to the whole animal kingdom. He afterwards published, 
in conjuction with Dr. Horsficld, another very valuable memoir j on 
the Birds of Australia, grounded upon a rich collection from that 
country, in the possession of the Linn.xan Society, which they des- 
cribed and arranged according to their natural affinities. He was 
likewise the principal editor, during several years, of the “ Zoologi- 
cal Journal,” in which he wrote many memoirs, chiefly devoted to 
the further exposition of his views with respect to the affinities of 
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birds, but some of them descriptive of new or rare Mammalia, or 
new forms of exotic insects or birds.* 

Mr. Vigors was a man of very considerable attainments as a 
scholar as well as a naturalist,! and made a liberal use of an ample 
private fortune in the promotion or those sciences which he culti- 
vated : he was the representative in Parliament, for some years be- 
fore his death, first of the city, and lastly of the county, of 
Carlow.” 

“ John Friedrich Blunienbach was bom on the 11th of May, 1732, 
at Gotha, where his father was Protector of the Gymnasium. He 
was accustomed to attribute the formation of his taste for literary 
history and the study of the natural sciences to the instructions and 
encouragement of Menz and Christ, two professors of Leipsig, who 
were friends and fellow-townsmen of his father. After studying for 
sometime at Jena, he removed to Gottingen, for the purpose of com- 
pleting his medical course, where he was very favourably noticed by 
I feyne and Michadis, and more particularly by Buttner, Professor of 
Natural History, a great linguist, ami a man of very extraordinary 
acquirements, whose museum of medals and natural history, when af- 
terwards purchased by the University, he was employed to arrange. 
The shill and diligence which he shewed in this employment, and 
the leputation of his professional and other attainments, secured him 
the appointment of Extraordinary Professor of Medicine in 1 77b, and 
oi Ordinary Professor in 177S, a situation which he continued to 
hold for nearly sixty years. 

His lectures comprehended Natural History, Comparative Anato- 
my, Physiology, and Pathology, on all which subjects he published 
many valuable memoirs and other works, more particularly his ad- 
mirable Manuals , which have long enjoyed an extraordinary popula- 
rity, and which have been translated into nearly every great European 
1 anguage. 

The first of this series of publications was the “ Handbuch der 
Naturgescliiehte,” which appeared in 17711. In his “ lnstitutione< 

* Mr. Vigors'* name has very frequently appeared in our pages, from the time w iit-n In* lust 
hi came known as a naturalist to a very lecent period Abstiat ts of many paper, hy him occur 
in the Proceedings of the Zoological Society, bemnmng in Phil M.r; and Anna!. , N. S. vol 
,x p. 54, and continued through that and the present senes. — Em i 

1 Mr. Vigors was the author of “ An Inquiry into tin Nature and E\N nt of the 1’m.tn 
hup,” of winch a second edition appeared in lM't, Loud. !-.\e — Him i 
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Physiologies, ” a work equally remarkable for the orginality, precision, 
and clearness of its statements, which was published in 1787, he 
made known his views on the “ Bildungs Tricb,” or “ Nisus formati- 
vus,” which he had before announced in the Gottingen Transactions 
for 1785, and which he made tHe subject of a special work in 1789.* 
His “ Specimens of the Physiology of Warm and Cold-blooded ani- 
mals,” appeared in 1789. In 1794 he published in our Transactions, 
“ Observations on some Egyptian Mummies opened in London 
in 1 792,” with special reference to the three distinct varieties of na- 
tional physiognomy which appear amongst them. His “ Handbuch 
der vcrgleichcnden Anatomic” appeared in 1805, and shewed how fully 
lie already appreciated the important views of Cuvier, which elevated 
Comparative Anatomy from a merely descriptive science to one which 
was capable of the most instructive generalizations, and affording the 
means of distinguishing types ahd law's of formation, as well for 
different organs as for different classes of animals. 

The term nisus format ivus w r as employed by Blumenbaeh to de- 
note that vital power which is innate in all living organized bodies, 
sincl in active operation during the whole period of their vital exis- 
tence, by which they are controlled and modified with reference to a 
specified end ; it is that power by which the organizable matter of 
every individual being assumes at its conception, its allotted form ; 
which form is also capable of successive modifications by nutrition, 
according to the purpose for which it is destined by the Author of 
Nature, as well as of the reparation (within prescribed limits) of the 
injuries which it may have received. The announcement of this 
principle was received with extraordinary favour by physiologists, 
though it differed in little more than in name from the vis essential is 
of the celebrated Wolff*. It will be found to have formed the basis 
of some of his important speculations. 

Blumenbacli’s w r ell -known collection of the crania of the different 
races of mankind was made w'ith a view to their more accurate clas- 
sification, and gave rise to some of his more celebrated publications. f 
According to his ultimate views, he w r ould make the Caucasian race 
the primary stem, from w hich all the others have degenerated to the 

* Ubber ilcn Bildungs Trieb. 

t Collect to Dec.id. \i. craniorum rii\crsaniin gentium tnbulis 60 .tiicis illustr.Ua 1700- 
De generis humani \ anctatc nat>\ 5 1 7;> ». 
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Mongol at one extremity, and the yKthiopic at the other, interposing 
the American variety between the Caucasian and the Mongol, and 
the Malay between the Caucusian and the Ethiopia : nt is dif- 
ficult, however, to arrive at very correct general conclusions on 
this very interesting subject, with jut reference to those which are 
founded on the analogies of language, as has been done by Cuvier 
and Prichard. 

It is quite impossible, within the short compass to which this uo- 
tice is necessarily confined, to convey more than a very general 
impression of the vast variety of the labours of this distinguished 
philosopher. We find him applying his knowledge of natural history 
in illustration of the arts and poetry of antiquity;* he was also one of 
the first naturalists who appreciated the importance of a knowledge of 
fossils in determining the relative ages of the strata of the earth f. 
He had cultivated archaeology and literary history! from his earliest 
years with more than common intcifcst and zeal. There were, in fact, 
few departments of knowledge and literature, however remotely con- 
nected with the natural sciences, which lie has not illustrated by his 
writings; it was when thus travelling into provinces of knowledge 
which were somewhat foreign to his own, that he was accustomed to 
(piote the adage of Seneca: “ Soleo vt in aliena castra transire, non 
tanqvam transfuya , st‘d tanquani e dp l orator.” 

Bhimenbach had long been considered as the patriarch of the 
University of Gottingen, and was allowed tlie full privileges attached 
to his distinguished reputation, to tlie memory of his long services, 
and to the respect due to his venerable old age ; he retained his usual 
cheerfulness, his memory, and much of his ancient activity, until 
nearly the close of his life. He died on the 22nd January last, in the 
8Sth year of his age, a memorable proof that the tranquil pursuits of 
science, and the gentle stimulus of constant, though not laborious 

* Specimen Historic Naturahs, Antique artia operibus illustrate caque \ieissiin illustrauda 
1D03. Com Acad. Gott , tom x\i. 

Specimen Histone Nat ur alls ex auctoribus Classics, pra’sertiin poetis, illustrate eosque 
vicissnn lllubtrantis . 1815. Com. recent. Acad. Gott., tom. cxi. 

f Ueitrage zur Naturgeschicbte der Vorwelt . 17 DO. Specimen Arclituologiee tulluris tarrarum 
quo imprimis Hannoveranaruni . 1801. Also Comment. Acad Gott., torn. xv. p. 132 — 15o. 
Com. recent. Acad. Gott., tom. cxi. pp.3 — 24. 

1 His “ Introduclio m Historiam Medicine Literal lam,” published in 1780, a most in 
s> true live specimen of scientific bibliography 
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employments, arc equally favourable to contentment of mind mid 
length of days.” 

Dr. Lyon Playfair, a distinguished young chemist, has communicated 
a paper, “ On a new fat Acid in the butter of nutmegs.” It commences 
with a brief summary of what had previously been made known on the 
subject, followed by a detail of experiments to determine more accurate- 
ly its composition and products. From these investigations it would 
appear, that it contains a principle, which Dr. Playfair has termed seri- 
cbitt, by the saponification of which, he produced an acid called sericic . 
This acid is snow-white in colour, of crystalline appearance, very solu- 
ble in hot alcohol, partially so in hot aether, and capable of uniting with 
bases. The sericates obtained were those of barytes, silver , potash, 
soda , and lead , the peculiarities and mode obtaining each of which 
are succinctly detailed. 

The remaining chemical papers in this number are, 

“On the combination of hydrated sulphuric acid with nitric oxide,” 
by M. Rose. An abstract of recent researches on the constitution oi 
fatty substances translated from the Anna/en der Pharmacie. Minera- 
logical notices from Foreign Journals. On artificial oil of ants ; and. On 
Irish tin ore, all possessing facts worthy the attention of those who 
take an interest in the progress of chemical science. Mr. Latham, 
Fellow of King’s College, Cambridge, has communicated some ingeni- 
ous facts and observations on what he denominates the Science of 
Phonetics. This he considers to be a department of Acoustics, which 
“determines how two given articulated sounds are related; and 
teaches that between two articulations an immutable and essential 
relation exists.” The object of the paper is to shew, that “ the real 
aspirates of K and G arc not the sounds that are generally considered 
as such ; in other words, that they arc not the powers of the German 
eh, and Scotch gh, hut that they are sounds perfectly distinct from 
either the one or the other of those articulations.” This is an obscure 
and difficult department of Physiology', on which much ingenious 
speculation exists, but little positive knowledge is possessed. 

The proceedings of the Royal Astronomical Society, with the ad- 
dress of Sir John Herschel oil the award of the medal to Signor Plana, 
conclude the matters of importance in the February number. The 
medal granted to M. Plana was for his works, “ On the lunar theory, 
and on the perturbation of the Planets , particularly of Jupiter and 
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Saturn , ' The 1 Vi?" id out of the* Society entered into a long learned una- 
J\ tical justification of the reasons which led to the present disposal 
of tlic modal for works, which had been published and known for some 
length of time 


The Inna/s and Magazine of Xntural History 

The Annals of Natural History fornicily conducted by Sir W. 
dardine, Sir W. d. Hooker. Dr. .Johnston, and Mr. Selby, now in- 
corporates the Magazine of Natural History, formerly conducted sue- 
'■c"si\clY l»v Mc«srv Loudon and Charlcsworth, and is becoming in 
England what the Annales des Sciences Naturelle has long been in 
France. an inde\ of the active occupation* and results of the observa- 
tion" of the Zoologist" Eolanist", and Geologist" of the country. The 
t ohmic for IS t() commence" with a paper by the llcv. l)r. lliucks on 
the Flom of Iieland, which some consider to have been undeservedly 
neglected. He pay" a just tribute to Mr Mackay lot hi* Plant 
/fiber nim, as well as to that gentleman's general attention to the 
-abject. The Flora of a country -hould however do more, he thinks, 
than give generic and specific character", it should di"criiuinate bc- 
t ween tho"e plant- winch are leally indigenous and tho-e which 
uppi'ir to have been ini rod need, whether at an early or a later pe- 
riod ; it should mark the situation in which the plant is found, and 
the different parts of the country . whether almndaut or scarce; and 
on what kind of soil, as limestone, basalt, &c\ It should he an object 
to record the earliest notice of each plant, and the name of the 
person who first described it . to which should be added, remarks on 
it" nature and uses. In a country like Ireland, which ha- its own 
peculiar language still in use, the name of the plant in that language 
"liould also be recorded when known, as well as the common English 
names. Mr. Mackay remarks, that it has been a matter of complaint 
that the natural productions of Ireland have not been sufficiently at- 
tended to, and another author observes that w hile England aud France 
have their local Floras, the botany of Ireland remained as much un- 
known as that of an island in the Pacific ; and a reviewer of Mr. 
Mackay'* book in the Dublin University Magazine, speaks of every 
thing relating to the Natural History of Ireland a* just beginning 
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to excite notice. In England and Scotland, he remarks, every town ol 
any magnitude has its Museum or Botanic Garden; Dublin was the 
only city in Ireland that possessed similar establishments until very 
lately, when the spirited people of Belfast established both a Garden 
and Museum. This is ascribed b} Dr. Hincks to the general progress 
of 'science, and cannot be construed into any reproach of former times ; 
and to shew the error of comparing the state ol botanical science in 
Ireland, with that of an island in the Pacific, as some have done. 
Dr. Hincks refers to the catalogues of Irish plants by Molyneux, Ray, 
Slhwyd, Smith, Wade, Drummond, and others, to shew , that consider- 
able information has been communicated on this subject prior to 
the time of Mr. Mackay, 

Dr. Hincks then enters into an analysis of what had been done in 
Irish botany up to 1804, the period at which Mr. Mackay commenced 
his labours, and does justice to nV.uiy distinguished persons, whose 
services would appear to have Either been overlooked or forgotten 
by Mr. Mackay himself, and most of those who have recently turned 
their attention to this subject ; to render the- part of the paper as 
complete as possible, Dr. Hincks gives a numerical list of the species 
belonging to each natural order noticed at three 1 different periods, name- 
ly, 1 7 GO, 1804, and 18118, including those noticed in Mr. Mackay 's 
Flora Hiberuica. 

The second paper by S. Von Buck,* i-on Spfucronites , or large round 
spherical Fossils, like oranges with two poles at their extremities. 
They are formed of numerous perforated polyhedral plates, generally 
hexagonal, perliap* ot two hundred plates in each specimen. Above 
opens the mouth which is covered by a number of very moveable shields. 
Below, a petiole of thin pentagonal articulations fixes the body to 
the soil. The plates are perforated, and in some species the small 
perforations or pores arc connected by furrows somewhat like those 
represented on the surface of Ischadites Koeniyii (Murcli. Sil. Syst. 
t. f. 11.) which is in fact Spkaronitcs Aurantium, upon which 
an outline has been given to the grooves not belonging to them. 

It would be difficult to comprehend the character of these fossils 
without the assistance of plates, which arc not given in the annals. 
These curious organic bodies whose remains are found only in 


• IUad lu. lore the Royal Academy ol Sciences of Ileilin, March 10, ltUO. 
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Hie oldest transition rocks, are supjioscd by Vou Buell to have been 
another of the numerous forms of Encrinites or Criuoidcs. 

The third paper is a catalogue of the land and fresh water Mol- 
hi<on of Ireland, by Mr. Thompson, who affords a bright example to 
his countrymen in all that relates tu Natural History. 

The next paper is entitled “ Observations on the spiral fnrnfti- 
tions in tin* cells of Plants,” by Dr. J. Sehleiden, Professor ol Botany 
in the University of Jena, succeeded by several botanical papers, by 
Professor Nees Von Esenbeck, Professor I/mdley, Messrs. Babington, 
1 lenderson, Leighton, and others. 

Professor Von. Esenbeck ’s ])aper afford* the characters of above 30 
species and two new genera of New Holland, Cyperarea \ Rcsliacea\i\nd 
( itf/icttrcfi ’ . Mr. Henderson’s paper relates to the structure of the stigma 
in Mi mu l us and Dip/ants , arid its excitable property. The latter is 
remarked by tilt' Editor to have been long known, but the elongated 
eylindiic cells of the inner surface of the stigma terminating in taper- 
ing jointed glandular hairs, have not it is said, been before noticed 
Professor Bindley in a note upon the genus Deeaisuia of i\I. A. Broug- 
niart, points out its identity with Presenffia. Mr. J. (). Westwood on 
the genus Typhlopone , with the description of several species from In- 
dia, Java. and South America. A paper by Dr. Philippi, from which il 
appears he has made the curious discovery that the genus Zw\ dis- 
covered by Base, and placed by Latreille between Polyphemus anti 
f ' ff r /opart , is nothing moie tlian the young P(t gurus Hungurus. A paper 
on the generation of Eutozoa , by Dr. Drummond, a subject closely 
connected with medicine, and regarding which there is little or 
nothing known. Of the other Zoological papers of great interest, 
w'e can only notice that of Mr. Gray, keeper of the Zoological col- 
lection in the British Museum, entitled a Synopsis of the genera and 
species of Starfish, Mr. Gray remarks very truly that few persons 
have hitherto attempted to divide the Starfishes into natural groups 
and that the attempts of Nardo and M. Agassi/, have been little 
more than merely to change the names of the divisions previously 
iormed by Linck, who divides the true starfishes, Asterias, Linn, into 
two great divisions, s/ellis fissis, and stellis integris , according to the 
presence or absence of ambulacra on the under-surface of the arms. 

Of the latter, Mr. Gray scei^ to form a new class, Hypostoma, 
which will probably embrace about one-fiftieth part ol this division 
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of radiata, ( E chi nodemat a J . How many other classes it may tlicrchm 
he necessary to construct in order to include the whole, it, would In- 
difficult to say. IVlr. Gray*'- attempt to make us acquainted with the 
numerous undescribed forms of these animals is, however, highly cre- 
ditable to his zeal, as well as to Jus talents, and it is to be hoped that 
ir^this difficult task, he will avoid the cirors he has so justly con- 
derailed in Agassiz and others, of multiplying names unnecessarily, 
where nomenclature is already -o burdensome. 

There i- also a short paper by Milne Edwards on the Affinities 
of the Lepiiloslren. This animal which belongs to America was dc- 
enhed by Mr. Owen, alter the mud careful investigation as a fish , 
was subsequently considered aitcr an equally minute inquiry by M 
Hiscbotr, to be a reptile. M. M Edwards, aftei a eaielul investigation 
of a specimen in the .lardin du Koi, Paris, inclines to the view adopt- 
ed by M. Bischoff, a- well from the presence of two auricle- to tin 
heart, a- from other point- ol structure too minute to detail in the 
place. Several specie** of Thi- curious form appear lobe known, bul 
we still rerpiire to discover - 0111 c intermediate specie-, pie-t nting :• 
more decided character, which mav reveal the true relation- nt the 
group. 

The geological paper- are le.-s numeious than iho-e ot the (U - 
partments \ve have noticed , tin y um-ist of two papci- by Mr. Jlow- 
erman on the natinal terrace- of the Kikhm Hill-’, the rocks compo-ing 
the aeelivitie- of which are hollowed out into terrace- of l'nnu 100 t»» 
l k J0 yards broad a-cribed to the effect- ol glaciers, according to the 
views of Profes-or Agassiz. These views aie fully entered into in 
a communication from M. Agassiz himself in another part ol the 
volume extracted trom the Proceedings of the Geological Society. 
November l«S40. M. Agas-iz does not -uppose that hi- view’s on 
this subject will at once meet with the general concurrence of geolo- 
gists, and admits, that the phenomena of glacier- in different Inti- 
tudes and altitudes will differ in their effects. Having devoted several 
years to the study of these effects in Switzerland, M. Agassiz then 
directed his inquiries to the investigation of appearances resembling 
•the effects of glacier.- in countries in which such phenomena arc 
now unknown. The upper surface of glaciers approaches nearest 
to the chaiacter of snow, and the lo^r surface to that of ice. Above 
a certain elevation, the temperature i- never high enough to melt 
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‘mow, and as all ice has previously been water, it is clear there 
can be little of it in a solid form at great elevations. The blocks 
and masses of rock that are detached from surrounding precipices 
above, consequently sink through the mass to the bottom of the 
snow. At lower elevations, the inciting process during summer 
is more active on the surface of the glacier, and the water per- 
colates through the porous mass till it readies the rocks on 
which it rests. Here it is converted into ice, which by its expansive 
property tends to detach and burst fragments from the rocky bed, 
the ice, still acting as a wedge, thickens imperceptibly and forces 
up the superincumbent mass, and with it the stones and gravel which 
it bad entangled at the bottom. When the heat of the sun during the 
summer melts the upper layers of ice ; the masses thus detached are 
precipitated from the glacier, forming what are called moral ns, or 
accumulations of loose stones whiqli skirt the glaciers below. 

Thus glaciers have been found to produce certain remarkable 
clients, not only on the acclivities which they occupy, but also on the 
ehaimUr of the plains below, and these effects in both cases are so 
peculiar as scarcely to be mistaken. Besides horizontal terraces and 
morulas , glaciers during their gradual descent occasionally produce 
polished grooves in the* rocks over which they slide. These are 
described by Al. Agassiz a^ highly polished line* passing in the 
direction in which the glacier moves, and are produced by grains 
(juaitz and fragments of rocks moved by the action of the 
ice down the surface of the rocks. These grooves are fresh and 
'-harp beneath existing glaciers Imt less distinct on surfaces that have 
been left for some time exposed to atmospheric action. Having 
thus established the peculiar modifications of the surface produced by 
glaciers, AJ. Agassiz was surprised to find traces of their existence 
in climates and altitudes where such causes could little be 
expected to have operated. Thus in several parts of Scotland. 
Ireland, J?ngland, and Wales, M. Agassiz has discovered effects 
which can only he referred to these causes, and which it is ex- 
pected will clear up much of the mystery connected with erratic 
blocks. The subject is one of much interest, and as we think it is 
capable of being elucidated and matured by observations in the 
Himalaya, we shall probably quote Al. Agassiz’s views in detail, on 
feome future occasion, when we are less pressed for space than 
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at proent. We have observed detached low irregular hills and knolls 
of boulders, and rounded masses in various situations at the foot of the 
Himalaya, for which we were quite unable to account. These low 
ranges at the pass where the Gogra enter the plains of Hindustan, 
extend parallel to the main chaip at a distance probably of half a mile 
or more from the precipitous face of the mountain, and fiom which they 
are separated by a low valley. It is therefore probable, that these and 
similar piles of boulders, which will be found in many instances to 
skirt the mountains of India, may be owing to the causes referred 
to by M. Agassiz. 


Official papers on Isinglass , received from the Government . 

The following are the names of the fish procurable here, 
the sounds of which are used' as an article of trade: - 

Ka-tha, Ka-ku-yan, No. (4), Ka-tha-bam, No. (1), Ka-pa - 
yin, Ka-kun , No. (£), Nat-ka-dan. No. (d*) The whole of 
the above produce isinglass, but the largest kind is procured 
from the Ka-pa-yin ; this fish measures from four to six. feet 
in length, and produces a sound from one to one and a half 
viss in weight ; the next largest is the Ka-ku-yan , a larger 
species of the Ka-iha , or “ Poly nanus Scle” probably 
Polynemus plotcus. The fishermen state, that the wliojp 
of the above mentioned fish have no particular season 
for shoaling, with the exception of the Ka-ku-yan , which is 
procurable in larger quantities during the dry season than 
at any other portion of the year ; this statement, however, is 
purely gratuitous, as the following remarks, will shew. 

The whole of the above mentioned fish arc caught the 
whole year round, the smaller kinds by means of#the com- 
mon fishing stakes, and the larger with a description of 
trap, called by the natives tsan-dah , which are usually made 
in deeper water than the fishing stakes, generally with 
a depth of 10 or 12 feet at low water spring tides, with a 
rise of 18 to 22 feet; they are so formed that the fish on 
* Nos. corresponding with tbo.se attached to the specimens. 
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entering cannot return; the fisherman being seated above 
the trap, is made aware of the fish entering, by its striking 
against a string which he holds, and which is fastened in the 
narrowest part of the bamboo trap ; the bottom part is fur- 
nished witli a moveable platform attached to a lever which 
the fisherman controls, and on elevating the lower end 
of the lever to which the outer end of the moveable plat- 
form is attached, the fish is thus brought within reach 
of the fisherman and secured. These fish frequent the 
mouths of rivers, preferring the brackish water to the sea ; 
they are considered wholesome food, the Ka-tha-bouce espe- 
cially being much esteemed. 

During the rains the sound is seldom procured suffici- 
ently dried, owing to the humid state of the atmosphere, 
and many are lost in consequence of breeding worms and 
becoming perfectly black ere it has had time to harden. 

From the circumstance of the article never having been 
noticed before, it is difficult to say, what quantity could be 
procured during the year ; my proposition to the head 
fisherman of advancing funds for the purpose of inducing 
people to erect a number of stakes or traps, appeared to 
meet with his concurrence, and he states about 500 viss as 
probable amount which might be thus secured during the 
dry season, (November to May inclusive). 1 suggested the 
opposite shore of Beloo Kyioun , as being a more likely 
haunt of the larger kinds of fish, owing to the numerous 
sands and shoals in its vicinity, besides being more centrally 
situated in the estuary formed by the rivers Salween and 
Sitang, to which he assented, and purposes commencing 
operations there. This effected, it may reasonably be 
expected that ^,000 lbs. will be the minimum quantity pro- 
cured. 

The Burmese do not use the sound, either in its raw 
state, or when dried ; and the few procured from the fish 
casually obtained by the fishermen, arc dried and sold to 
the resident Chinese, the price ranging from 1 rupee to 1 J 
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lo prosecute an enquiry, which may tend to develope the 
particular details, so desirable on a subject of so much 
importance. 

I have endeavoured to collect specimens of all the fish 
possessing the sound of any available size, but as yet, have 
only been able to procure four, which have a number attach- 
ed to their mouths, corresponding with that opposite their 
names. It was my intention to send them all whole, but 
No. 3, Nat-ka-da'i (the spirit’s wife) had so different an 
appearance to the others, that I suspected the party wished 
merely to dispose of the fish without knowing whether it 
ossessed the sound ; I was thus induced to open it, and to 
y surprise found its sound to be extraordinarily large for 
e size of the fisli. I have cleaned it, and after soaking it 
alum water a day, have dried it, as much as the limited 
me for the departure of the Ganges would permit. I forward 
together with a specimen of the large sound procured 
mi the Ka-l'u-yan , (Polys, ploteus) ; the latter, owing to its 
jing cured during the monsoon, has a discolored part, which 
nay be prejudicial to its quality * The specimens are packed 
n arrack, but should this be objectionable, I shall feel 
obliged for information as to the best method of packing any 
iiturc specimens L may forward.* On inspecting the sound 
of the fish No. 3, I was struck with the circumstance of 
its *.ot possessing the long stringy fibre, which I presume is 
essential to its being converted into the Isinglass of com- 
lerce, and on removing the outer skin, a very slight pres- 
sure separated a part of the sound which came away, of the 
'sistency of a thick curd, without any appearance of fibre 
iringy particles in it ; the steeping in the alum solution 
somewhat remedied this, and given the sound a stronger 
feel, with a horizontal fibrous appearance ; however should 

"'he best way of preserving large fisli is to preserve the skins 
■ with the head and fins attached. In this way they become 
etly dry and hard, the skin assuming of itself the natural form of 
the fifth, and when varnished looks quite fresh. . 

3 N 
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my surmise be correct, that all sounds are not in substance 
the same, and that only particular kinds possess the proper- 
ty of Isinglass, an examination of the specimens now sent, 
and to be sent hereafter, may afford the means of directing 
me as to the particular kinds available, which will obviate 
much inconvenience that would otherwise accrue from an 
indiscriminate collection of sounds, part of which might 
subsequently be found useless for the purpose to which they 
were intended. The fish of this part of the province are, I 
believe, common to the whole coast of Tenasscrim, farther 
than which I have no opportunity of ascertaining at present. 
It will be a subject of interest to ascertain whether they arc 
also common to the coral formation of the Straits and Java 
sea, and this I intend making a subject of inquiry. I have 
frequently observed both in the Straits and Java, that the 
Chinese have the dried sounds exposed for sale in their 
shops, but at this date I am incapable of saying whether pro- 
curable on the spot, or by importation ; and cannot say with 
certainty, whether the fish of this coast be also common to 
those waters. 

E. O'llKfLl. 

Amherst, 20tli August, 1841. 

Me nun ami urn on Mr. O’Hhilys Paper. 

The tour kinds of fish forwarded from the Tenasscrim ('oast are com- 
mon in Calcutta,* but the si/.e of the specimens appears to be greater 
than they attain here. 

Ila\ing been merely placed m a wooden box with spirits, which soon 
escaped, the specimens arrived m a putrid state, but having sprinkled 
a little of the solution of chloride of lime over them 1 was enabled 
to examine them, and to make the annexed rough sketches, which may 
render Mr. O’Rcily’x remarks morp easily understood. 

Of the several kinds of Bola Isinglass has been made, and samples 
of it are contained in one of llie packages sent home by the Govern- 
ment to the Honourable Court. The Bola are fine fishes, peculiar to 
India, and supposed to resemble the whiting m flavour and appearance 

* No. l Kacti of Bengal, or Cuts uuh, Buchanan.— No. 2 The Nnuu, or Bola chaptis «f 
Buchanan — No 3. Tlu* Cut Bofa of the natives, 01 Bola coitor, Buchanan. — No 4. rolynemus 
sek, or Sulcuh of the Bengal fishermen 
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They arc caught at all seasons, arul never at any time form, as far as I have 
seen, any very exclusive feature in the fish market, such as migratory 
fishes do when in season. For this reason their isinglass, though good, 
is never likely to become very important. 

With regard to No. 4, or Sulcah, it seems to be procurable in unlimited 
numbers on all parts of the coasts of India, and if cured, as it might 
be, would afford a great stock of provisions, but from the size of the 
fish, each being from 50 to 100 lbs. weight, it is too much for the 
natives to manage. It may fairly be expected, however, that the value 
of the isinglass afforded by this species, will lead to some general ar- 
rangements for taking as well as curing it. 

Two specimens of isinglass accompanied the specimens of the fish ; one 
specimen w eighing about a pound taken from one of the Bohc, the other 
weighing 2 lb. and «’U ounce, taken from the Tolynemus, or Sulcah, and 
is worth from 3 to 1 shillings, the produce of a single fUh. 

The Government by way of encouraging the arrangements suggested 
by Mr. O'Keily, might instruct Mr. Blundell perhaps to receive the 
fish sounds at 27 rupees or 30 rupees per maund, the rate at which 
Mr. O’Keily -thinks they might he collected for. In 1 NIKI- 10, 1 collected 
about 30 maiinds from the fishermen here, at 40 rupees per maund. 
The following year IS 10-41, they rose in Calcutta to above 50 rupees, so 
that the rate proposed by Mr. O’Keily appears to be under the value 
of the article, but until it becomes known, and a market formed for it, 
private persous will not enter imo the trade. 

Mr. O'Keily complains of the fish sounds spoiling during the rains, 
and inquires how they are to be preserved. On being removed from 
the fish, they ought to be opened and the inner fleshy membrane re- 
moved, as w r cll as a similar membrane from the outside. The sound 
should then be powdered over with dry lime, and hung up in a shed 
protected from ram, but exposed to free air. The lime will only adhere 
as long as the substance is soft; when it hardens and dries, it will 
fall off. Whenever the sun shines, if necessary, the sounds should be 
removed into it for a short time. Sounds prepared in this way will keep 
any length of time in any climate, and will fetch in this rough state 
from is. Id. to la. 7 d. per lb. in the London market. If prepared in the 
manner of fine isinglass, (which from the cheapness of the kind of 
labour required, may be done more profitably in India than any where 
else,) the value of the article will be greatly enhanced; but the exact 
value is not yet known. 

Encouragement might be allbrdcd to the 1 , fishermen on the Coast to 
cure the fish with salt, A coarse salt, well adapted to this purpose (I 
should think) used to be formed at Hidgolcc, I am told, merely by 
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placing a little straw beneath the baskets from which the bittern 
dripped ; the salt required for such purposes should be coarse-grained 
but pure, and if procurable by so simple a means, w ould cost little, and 
might be supplied to fishermen under certain stipulations. 

The specimens of fish 1 have been obliged to throw away, had they 
been skinned, they would have arrived perfectly safe and pure; instruc- 
tions to do this might be sent to Mr. Blundell, from whom valuable 
specimens for the Honorable Court’s Museum might be obtained. 

l.v/ September, 1811. .1 M'Clcu.asp. 


On Collections . 

We have been favoured by Captain McLeod, Assistant. 
Commissioner, Tenasserim Provinces, with an inspection of 
a small collection of Animals from Mouhncin, intended to be 
presented to Lord Auckland. 

The first of these animals, the Pivc , is a species of Bamboo 
Rat, belonging to the genus Rhizornys of Mr. Gray, which 
may be distinguished as follows : — Rhizornys drier ens, Dark 
grey above, silvery grey below ; cheeks greyish or reddish 
yellow. Length about 20 in. from tin; snout to the extremi- 
ty of the tail ; circumference of the body about 91- inches ; body 
entirely clothed with a scanty coarse grey hair. Yellowish 
grey on the face ; throat and lower parts of the body silvery 
grey, back dark grey, which colour is extended over the top 
and crown of the head to a point between the eyes. Tail 
naked 3 and equal to about half the length of the body. The 
limbs are short, the feet are equal to half the length of the 
limbs, the toes long, and armed with strong nails. There are 
four toes to each fore-foot, and five to each hind-foot. 

t 

Mr. Gray gives the following characters of this curious 
genus : — “Incisors | long and exposed, molar | |, subcylin- 
dric, with oblique transverse ridges on the crown, head large 
with small eyes and small naked ears, body heavy, with short 
limbs, five toes to each foot, tail naked, of medium size/’— 
Capt. McLeod remarks, that “ the Pivc is an animal rarely 
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seen, and is found in the more hilly parts of the country. I do 
not know whether Heifer had one in his collection. I saw one 
at Zummi in 1837, exactly like the present specimen, it was 
perfectly tame. There are two species, the other is smaller, 
its fur like that of a mole; both burrow very rapidly. The 
Barmans cat the animal when they can catch it. It spends 
the day time in holes, and lives on the roots of the bamboo 
generally, but towards niglit-fall comes out and amuses itself 
by cutting the bamboo down, which it docs very expeditious- 
ly. It docs not take to the water at all.’ 5 

Sir Stamford Raffles describes a species of Bamboo Rat 
found in Sumatra by Colonel Farquhar as follows: — “The 
body is about seventeen inches in length, ten inches in circum- 
ference, and the height at the shoulder about five. The tail 
is six inches long, tapering to a blunt point, naked and scaly. 
The body is covered with rough greyish hair, brownish on the 
back. The head round and lighter coloured. Incisors large, 
two in each jaw. Eyes small, ears naked, fore- feet four 
toed, liind-feet with a short fifth toe.” It may be doubted 
whether this be the animal described by Mr. Gray as R. 
Smnutrensis ; particularly as he refers to a specimen in the 
Museum at Leyden, as well as to a drawing in the Museum 
of the Asiatic Society, presented by Colonel Farquhar. The 
drawing in question appears to have been mislaid, a circum- 
stance the more to be regretted, as several species of this 
genus now appear to belong to continental India, and it would 
be desirable to have the means of comparing these with sucli 
information as may have been previously collected on the 
subject. A species has recently been characterised by Mr. 
Hodgson, as an inhabitant of Nepal,* and two if not three, 
are contained in a Zoological collection of much interest, re- 
cently made in Assam by Mr. H. Walker, and which is 
now under that gentleman’s investigation. 

Another animal contained in this collection, is the Benin - 

* Rhhvmys Ratlin*, Hodgson. Cal. Jour, of Nat. History, 1841. 
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rang, or Ictides ater of Tcmminck. The Burmese name of 
this animal is stated by Captain McLeod to be Myouk-kya , 
or Monkey Tiger ; it is described as living in the jungles, and 
very seldom seen. 

“ The present specimen/* says Capt. McLeod, ct was shot 
at the summit of a tree ; the natives say, it is generally seen on 
trees ; that it twists its tail round a branch to give impetus to 
its spring, and then throws itself on its prey, generally 
monkeys, (whence its name,) and with it falls to the ground. 
Its head is said to be particularly hard, and that it cannot be 
killed by blows inflicted on it. The present specimen had 
several blows inflicted on it with a heavy bamboo, but not ap- 
parently to its injury. 5 ’ A third animal in this collection is 
also of much interest, the Onto Ur mi of Mr. Hodgson; its pre- 
sence in the Tcnasserim Provinces, indicates a more wide and 
extensive habitat than that at first, ascribed to it. This animal 
was noticed by Mr. Hodgson in 1835, as an inhabitant of the 
middle region of Nepal; in 1837 it became one of Mr. 
Hodgson’s new gcfiera of Nepal animals, to which perhaps 
other species of Herpestes , having bushy tails, might also 
be added. 

I should here mention, that searching for Col. Fanjuhar’s 
drawing of Rhizomys Snmatrensis , already referred to,'* I found 
in the Society a drawing of a bushy tailed Herpestes , differing 
merely from Mr. Hodgson’s Gulo Urea , in having the tail 
of one uniform colour with the body, without the yellow 
tip. There is no name or letter on the drawing to shew 
from whence it came, and to prevent its following the fate of 
Colonel Farquhar’s Rhizomys , we here (plate xiii£ f- 1 ;) afford 
a copy of it.f 

In our last we had merely time to acknowledge our obliga- 
tion to Lieutenant Hopkinson, Junior Assistant to the Com- 

* Vide Lin. Transactions, vol. xiii. p. 25-6. Proc. Zool. Soc. i 860, p. 96. 

t References to Plates. Fig. 1, PL xiii i . drawing of Herpestes in the Asia- 
tic Society. Fig. 2, Gulo (Jrva, lfodys . specimen from Moulmein, with 
the feet of the same. Pl. xiv. Rhizomys vine reus, J. M. from Moulmein. 
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missioncr of Arrakan for a collection of specimens which 
he has kindly placed at our disposal, and of which the 
following is a list : — 

Mammalia . — Felis bengalensis , Paradoxurus typus , Sciurus 
giganteus , and a Pteromys to be noticed in a future number. 

Birds. — Polyplectron Hardivickii , 2 specimens, Phasianus 
fasciatus , 2 specimens, Centrojms Nigrornfus y Anastomus 
pon dicer in ns. Buceros Homrai 2 specimens, Buceros Mala - 
baricuSy Buceros bengalensis, Plotus Levalantii and a VinagOy 
Phfpnicop/tfpus Iristis , a PerdiXy and Strix flammea. We 
have also to acknowledge our obligation to Mr. Laidlay of 
Surd ah for an interesting specimen of Entozoay and for his 
remarks on the subject, which with the specimen we reserve 
for future notice in an early number. 

The receipt of a more perfect collection of the Fossils of 
Sccdrapett, will probably render it necessary to cancel that 
portion of our notes on the subject (from page 238 to page 
240 inclusive) in which we referred the corals or zoophytes of 
Messrs. Kaye and Cunliffe to the teeth of Saurions ; some 
of the specimens recently received have portions of the sur- 
face entire, leaving no doubt as to their real character, and the 
accuracy of their discoverers in regarding them as corals. 
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Muscologia Itineris Assamici ; or, a Description of Mosses, 
collected during the Journey of the Assam Deputation, in 
the years 1835 and 1836. By William Griffith, Esq. 
Assistant Surgeon , Madras Establishment . Read before 
the Linncean Society of London, March 6th, 1838.* 

The accompanying collection forms part of the large 
collections made during the journey of the late Deputation 
B from Calcutta into Upper Assam. By far the greater 
portion was collected on the Khasiya Hills, an elevated 

•This paper, which was written in 1836, was read before the Linnaean 
Society in March, 1838. I fear that it may not appear to be alto- 
gether in good taste to publish in India, what was not published in 
England, for I have implicit confidence in the soundness of the judg- 
ment which suggested that the paper should stand over. 

Still I wish to place on record the only connected botanical exami- 
nations which have resulted from the Assam Deputation, the more 
particularly because most of the species are undescribed, and almost all 
the specimens, from which the descriptions were drawn up, have been 
destroyed. 

With the feelings of an author, those of a botanist are mingled. Prio- 
rity is the bone of contention for which the great majority of botanists 
ere always wrangling. It appears to me evident that if a botanist 
were to come to India, visit the places I have, and publish his materials, 

3 o 
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tract of country, forming portion of the Eastern frontier of 
British India. The extreme distance from Terya Ghat, at 

I should be exposed to the loss of po many undcscribed species. And it 
is veil known that most botanists, even many who are considered 
great, cannot put up with the loss of a single species, even though 
their claims to its botanical authorship may be founded on any thing 
but justice. The loss therefore to me would be insupportable. 

The publication of MSs. which I knew from the disadvantages at- 
tendant on their preparation woulcj contain an unusual number of mis- 
takes, and which I know to do so, doeB not admit of such easy explana- 
tion : it is however not very far from being in accordance with modern 
practice. I myself would rather have reserved the MSS. until I could 
have worked out to the best of my ability the very extensive materials 
in Muscology now in my possession. But the daily increasing extent 
of my Indian Herbarium, the duty I have to perform with regard to the 
Affghan Collections, the probability of my residing for several years in 
an unexplored and highly botanical country, all induce me to suspect 
that any adjournment would become a postponement sine die. 

For those who take an interest in Indian Muscology, it may not be 
amiss to add, that in vol xi. of Sir Wm. J. Hooker’s Journal of Botany, 
the Mosses in the Herbarium distributed. by Dr. Wallich, and those 
collected by Dr. Royle, are enumerated ; the former by the Hon’ble 
W. Harvey, the latter by Dr. Hooker, botanist to the Antarctic expedi- ' 
tion. And of these, mafiy I believe are figured in Hooker’s leones, 
tab. XVII to XXIV. 

This paper, like most others, is written for the European Museologist, 
in as much as it gives only the means of determining the previously 
undescribed species. 

This deficiency is shared by my paper. 

Those, who consider it indispensable to understand structure before 
they venture to describe form, I would refer to the works of Hedwig, 
to a paper by Mr. Robert Brown, in the 12th vol. of the Linneean Trans- 
actions, and to a paper by Mr. Valentine in the xvii. vol. of the same 
excellent collection! Mr. Valentine's paper is accurate and original, and 
with the exception perhaps of the physiological conclusions, worthy of 
being studied. The article on Mosses in Dr. Lindley’a Introduction to 
Botany, 2nd Ed. is certainly inaccurate with regard to one of the most 
peculiar' points of structure, and presumptively so in all the points 
regarding function. 
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the foot of the Hills on the southern side, to Raneegaon on 
the northern side, does not exceed 60 miles ; and that between 
Churra Punjee and Nunklow, both of which may be said 
to he on the edge of the higher portion of the plateau, 35 
miles. * * 

The heights of the places situated on the route between 
the above places, are as follows; they are taken from Capt. 
Pemberton's “Report on the Eastern Frontier of British 
India 



feet. 

Churra Punjee, 

... 4,349 

Surureem, 

... 5,600 

Moflong,' 

... 5,942 

Myrung, * • 

... 5,940 

Nunklow, .*.. • ... 

... 4,553 


In addition to these places, I must mention Moosmai and 
Maamloo, near Churra Punjee ; and at about the same eleva- 
tion, Mumbree between Moflong and Myrung, one of the 
highest parts on the route; and the Bogapanee, a mountain 
stream rushing through a valley perhaps 1,500 feet below 
Moflong. The mean annual heat of these Hills, although it 
probably varies much relatively to the distance from the com- 
mencement of the descent on either side, may be estimated 
at 65° Fahrenheit, calculating the average height to be 5,100 
feet, and adopting Baron Humboldt’s ratio of a decrease of 
one degree for every 396 feet of vertical ascent. Very little is 
known about the climate of the central portions ; but towards 
either descent, it becomes one of excessive dampness 
throughout the rains. The southern side receives the 
whole force of the 8. W. monsoon, and the fall of rain at 
Churra Punjee, the only place where it has been estimated, 
is, if the accounts be correct, prodigious. Mr. Cracroft 
states, that the total rain that fell in four months, from June 
to September inclusive, and in two days of October, when 
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15,790 fell, was inches 225,789. But if we consider that 
this so far exceeds the maximum amount observed in other 
places, exposed more directly to the influence of the 
S. W. monsoon, we may reasbnably question the correct- 
ness of Mr. CraorofVs observations. ‘ 

So little attention has been hitherto paid to Indian Mus- 
cology, that no parallel can be drawn between the Muscology 
of the Khasiya Hills^ and of other mountainous tracts of 
India. The present collection forms about one-eighth of the 
whole number, taking Bridetfs total amount (1,824* species) 
to be nearly correct. And some idea may be formed of the 
probable great number of species that remain to be found, 
when I mention, that the whole of the Hill collection was 
formed between the 8th of October, and the 20th of Novem- 
ber : and that the most interesting portions of the hills to 
the Eastward of the route mentioned were not visited. 

1 know no arrangements of the genera, except the artificial 
one employed by Dr. Hooker, and the artificial and natural 
ones of Bridel, as given in his Bryologia Universalis. Mr. 
Brown begins his account of the Melville Island Mosses with 
Polytrichum . No very satisfactory ordination of all the genera » 
has, I believe, as yet .been given ; nor will it be, until ad- 
ditional characters have been discovered. At the same time, 

I think, that several types of organization exist, and that in 
the larger groups of these, every gradation of development, 
at least so far as the peristome is concerned, may be ob- 
served. 

Sphagnum approaches, in some points, to HepatjicW but I 
doubt the correctness of its being stated to be evaginulate* 

I have not been able to examine its fruitB at different periods, 
but it appears to me that the only difference between it 
and the usual form, exists in the cohesion of the true apex 
of the seta, with the interior of the vaginula. \ 

Polytrichum, in the structure and origin of its peristome, 
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has nothing in common with the usual form of mosses, in which 
both peristomes originate from the inner membrane. In the 
genus alluded , to, and in one or two allied genera, it is an 
extension of the outer wall of the capsule, shews usually 
no indications of eompositioll, and is probably analogous 
to the annulus of the more developed genera of the order. 
Its processes too are liable to vary in number, and they are 
in some species much increased beyonjl the number 32, which 
is die maximum number of a single 7 peristome of the usual 
structure, in which likewise an instance occurs of less than 
16; for although Tetraphis has only four, and one or two 
genera only eight teeth, the composition, as indicated by lon- 
gitudinal lines, is in all such 32. The smallest number, 16, 
exists in some Weissiae and* Didymodons. I believe that 
Mr. Brown was the first to, direct attention to the com- 
position of the teeth of the peristome in, the above instances. 
One of the most curious peculiarities in Polytrichum exists 
in the inflection of the inner membrane, forming, as it were, a 
ring opposite the neck of the capsule. This is quite distinct 
from the inflection that occurs in some other genera, in 
which the inflected portion is the termination of the mem- 
brane. 

The outer peristome of Buxbaumia is obviously of ana- 
logous origin with the peristome of Polytrichum; neither 
do I see any reason for not adopting the opinion of Bride!, 
that the inner peristome of Buxbaumia and Diphyscium is 
analogous to the epiphragma of Polytrichum. Bridel in his 
generic characters of Catharinea, Pogonatum and Polytric- 
hum, describes the teeth of the peristome as seizing, by their 
apices, the epiphragma. This is incorrect; the teeth are 
seized- by the epiphragma, which, in the ‘dry state alone by 
contraction, leaves the interstices open: in the wet state it 
expands, covering the whole of the teeth as well as their in- 
terstices. '' 

I have referred a species, which, with almost every charac- 
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ter of Dicranum, has the peristome of Didymodon, to the 
former genus. Schwaegrichen however refers a nearly allied 
species with a similarly anomalous peristome to Didymo - 
don : this however appears to me to be sacrificing a number 
of characters to a solitary dne. But* if such views are 
correct, my Fissidens neckeroides must be incorporated with 
Didymodon . 

Fissidens has, I think, without doubt, terminal setae, for 
in those cases in whicn they are axillary, they frequently 
become elongated, which, so fak as I know, is never the case 
with those which have truly lateral setae. Judging from the 
first developed leaves both of the stem and perichaetium, it 
would seem that the “ duplicatura” of Hedwig is the true 
lamina, and that they differ only from highly carinate leaves 
in the excurrent vein beingr as it were alate, the dorsal ala 
being prolonged dqwn the carina to its base. The only 
objection to this view is the frequent inequality of the two 
lamellas. 

In Trematadon longicollis, I had opportunities of ascer- 
taining the correctness of the observations of Mr. Valentine 
on the development of the setae. With these observations 
I am only however partially acquainted. The old and 
incorrect ideas appear nevertheless to still prevail, and are 
admitted into the second edition of Mr. Lindley’s Intro- 
duction to Botany. The explanations too adopted in this 
excellent book as to the difference between a mitriform 
and dimidiate calyptra, and an outer and inner peristome, 
are likewise particularly erroneous. 

With regard to the development of the setae of Musci, I 
know of no analogous instances, excepting Jungermannia, 
which is undoubtedly vaginulate. The changes subsequent to 
feet^adation are, in these, much more complicated than in 
Phsenogamous plants, in which they are limited almost uni- 
versally to the maturation of a pre-existing ovule ; whereas 
in these, they are extended not only to the development of 
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the sporula, but to the generally highly complex appara- 
tus in which these are contained. 

I am not aware whether any one has explained the opposi- 
tion of the teeth of the peristomes in Funaria. But looking 
at the situation of the carinae or plicae that exist in the 
membrane of the inner peristome, which are invariably 
alternate with the teeth of the outer peristome, and at the 
allied genus Bartramia, it is evident ythat the anomaly arises 
from the cohesion of the component parts of different pro- 
cesses, each of which thus bebomes strictly compound. 

I have approximated Pterogonium to Neckera, on account 
of its habit, and the laterality of its setae : in its capsule and 
peristome it approaches nearly to some Weissise. 

Daltonia I have adopted in the sense of Bridel. Neckera 
heteromalla, which Dr. Hooker refers to Daltonia, agrees 
entirely with Neckera in its inner peristome, and must, if 
attention be paid to its mitriform calyptrae, be referred to 
Pilotrichum of Bridel, or Daltonia of Mr. Arnott ? I have 
no opportunity of examining Anomodon, which can only 
differ in the degree of development of the membrane of*the 
inner peristome, and its adhesion to the base of the outer. 
As the authors of the Muscologia Brittanica state that their 
Daltonia agrees well in the inner peristome with Anomodon, 
there is some reason to doubt the accuracy of the generic 
characters of both these genera, as given in the book 
alluded to. 

In Neckera I have included Pilotrichum and Cryphaa of 
Bridel, and Daltonia of Arnott. It is certainly a heterogene- 
ous assemblage, particularly as regards habit. I have been 
guided in this by the existence of every gradation between 
the truly dimidiate calyptrs of the tru& Neckerse and its 
mitriform state in Pilotrichum. The existence of the appendi- 
culs, which appear to have first excited attention in 
Drepanophyllum, is now, I believe, for the first time, pointed 
out as occurring in Neckera. Neither are they limited 
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to one section* although three out of the four species in 
which they occur agree tolerably well in habit, and all 
are characterised by a great tendency to elongation in their 
branches* to the lower part of which elongation the'appendi- 
culse are usually confined, 'fheir structure is that of Para- 
physes; their contents similar apparently to the contents of the 
ordinary form of anthers. As Paraphyses are perhaps, in all 
cases* abortive anthers, ^these appendages may be considered 
as anthers at the maximum of development. The objections 
to this exist in their having nS especial protecting organs, 
and in their never appearing to dehisce. The question will 
be best set at rest, by examining whether they ever co-exist 
with male flowers of the ordinary form. If such is not the 
case, such species cannot remain grouped with those which 
have male flowers of the ordinary form. Neckera Hoo- 
keriana and Adiantum have leaves of two distinct forms, the 
lateral and distichous ones being alone oblique. This 
they possess, in common with some Hookeriee, Leskise and 
Hypna. In all, this is only an instance of excess, as it were, 
of {he difference perceptible in the obliquity of the lateral 
leaves, and the equilaterality of the artticous and posticous 
ones of many other mosses, and especially of the falcate sec- 
tion of Hypnum. With Stipules they have nothing in com- 
mon, for independently of their being single organs, — even 
when they may be considered referable to, or as belonging 
to the lateral leaves, it is only to one series of these, and 
only to one point of these (the lower point of insertion), that 
they correspond. 

I do not know whether the nature of the compound 
hairs existing on the vaginula or calyptra? of many mosses 
has been hinted at. In Neckera crimta they are obviously 
reduced perichaetial leaves. Such is probably their mature 
in all cased* They are not to be confounded with the sim- 
ple hairs existing in similar situations, such being referrible 
to Paraphyses. 
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Anhymenium I have ventured to propose as a new genus, 
remarkable for the proportionally very small teeth df the 
outer peristome, and for the great development of the pro- 
cesses of the inner peristome, considered relatively to the al- 
most total absence ff a basilar^ membrane. In this instance, 
the disparity between the membrane and the processes, in 
favour of the latter, is greater even than in Climacium. 

Pleuropus , the second genus, which appears to me new; 
has the same relation to Leskia, (Ac. that Brachymenium 
has to Bryum. From the former genus it is alone distinguish- 
able by the laterality of its setae, and the accompanying 
difference in habit. 

Almost the whole of the above descriptions were made 
from dried specimens. I trugt that considerable indulgence 
will be shewn to the numerous errors that must exist, espe- 
cially as regards the fabrication of new species. Advice in 
Muscology is not to be obtained in India ; and my means of 
consultation are limited to Bridel’s Bryologia Universalis, 
the Musci Exotici of Dr. Hooker, and the Muscologia Brit- 
tanica of Dr. Hooker and Taylor. In means of comparison 
with authentically named specimens, I am altogether defi- 
cient : owing to this, I have not ventured to meddle with 
either Leskia or Hypnum, under any circumstances a busi- 
ness of some difficulty, but one to me almost insuperable on 
account of the unnatural arrangement of Hypnum by Bridel. 

Sequence of the genera of the Muscologia Itineris Assamici, 

No. of species. ^ t No, of species. 

1. Sphagnum, 1 Grimmia, ... 3 

2. Polytrichunr, ... 6 j Trematodon, ... ... 2 

3. Diphyscium 1 ] t2. Dicranum, 13 

4. Gymnostomum, 7 , * J Fiawdeys, 10 

5. brthodon, l.J, 14^dbidymodon, 4 

6. Orthotrichum r ... ... -5, 1£. Punaria, 2 

7. Schlotheimia, I\ , 16. B&rtramia, 3 

8. Weissia, 3 17. Brachymenium, ... 3 

9. Barbula, ... ... ... ... 3 18. Bryum, ... ... ... 7 

3 p 
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No. of species. No of species. 

19. Pterogonium, 4 24. Hookeria, 4 

20* Neckera, ••• ... 20 25* LcskiS) *.» ... ... 7 

21. Daltonia, 1 26. Hypnum, 28 

22. Pleuropus, 3 — 

23. Anhymenium, 1 Total, 143 

£ 


Sphagnum. 


Sphagnum 



Hab : In humidis, circa Suruteem et Moflong. 

Var: a. S. cymbifolium Brid. Bryol. Univ, 1. p. 2? 
Hab : In humidis ad margines rivulorum Moosmai. 
Fructiferum nunquam reperiraus. 


PoLYTRICHUM. 

r 

1. Polytrichum ( Catharinea) angustatum, Hook. Muse. 
Exot. p. 5. t. 50. Brid. Bryol. Univ. 2. 105. 

Hab ; In collium Khasiyensium regionibus altioribus, vix inven- 
iendum infra altitudinem 5,000 pedum. 

Aggregatum : Caules simplices, semunciales, e basi fbliosi. Folia 
siccatione margiriibus involuta, valide crispata tortiliaque, 
celluloso-membranacea," ascendenti-incurvata, subcarinata, 
lanceolato-linearia, acuta vel obtuaiuscula, undulata, a medio 
supra denticulata, dorso apicem versus aspera papillis in lineis 
oblique transversis dispositis; vena crassiuscula completa 
dorso apicem versus denticulata; lamellis rectiusculis sub- 
q uinis basin folii fere attingentibus ; marginibus subincras- 
sulis sub lentem modice augentem fibrosis. Perichaetialia con- 
similia, interiora minora. 

Var : a . Atrovirens : Caules longissimi, setas excedentes, simplices 
vel subramosi, infeme foliorum venis persistentibus obsiti ; 
folia longiora, magia repanda et incurva. 

Hab: Sururreem in rupibus madidis. 

Var*: 6. Majus : folia longissima, 4-^linealia, magis incurvata. 
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2. Polytrichum falcifolium, Gr. 

Caule simplici, foliis e basi lanceolata subulatis falcatim incurvis 
integris, capsula rotundato-ovata exapophysata inclinata. 

Hab : In arenosis ©oga Panee? Collium Khasiyensium. 

Aggregatum : Caules breves vix lineas tres longitudine excedentes. 

Folia siccatione tortilia et incurva, madore falcatim incurva, e 
basi lanceolata cauli adpressa longe subulatim acu minat a, 
concava, obtusa, integra margjpitms subinvolutis, percursa 
vena crassa completa, lamdlis conspicuis subseptem instructa. 

Perichsetialia basi largiora magisque membranacea. 

Seta stricta, longitudine unciam paullo excedens, rubrotincta, 
siccitate tortilis. 

Vaginula mediocris, anguste # cylindracea. Paraphyses subnullae, 
pistilla pauca, styli longi apicibus solito dilatatiores. Capsula 
inclinata nutans ve, siccatione inte/dum erecta, saepius rotun- 
dato-ovata et insequalis, interdum subuAiiformis, ore vix coarc- 
tato nunc obliquo, fuscobrunnea, inconspicue areolata ; mem- 
brana interna libera, apicem versus capsuloe in annulum indexa. 

Peristomium e dentibus 27 — 33, sed saepius ut videtur 32, basi 
connexis, brevibus, acutis, leviter inflexis, sublentem materie 
grumosa hinc illinc opaciusculis, inaequalibus, latioribus (ob 
cobesionem) pluribus apice subemarginatis medioque sulcatis. 

Epiphragma demum liberum. • 

Columella indusa, 4 angularis, fere 4-alata, apice planiusculo 
annulum membranae interioris subattingens. 

Caetera non visa. 

3. Polytrichum prol\ferum , Gr. 

Caule indiviso bine apice innovatione prolifero, foliis falcato- 
incurvatis siccitate tortilibus e basi lanceolata longe lineari- 
bus argute dentatis carinatis carina medium supra denticu- 
lata, capsula erecta oblongo-ovata basi sub-apophysata, oper- 
culo conico breviter apiculato, calyptra villosissima. 

Hab : Legi primum in umbrosis circa Cburra Punjee sed absque 
fructificatione ; serius fructiferum invenit D. Wallicliius in- 
fra rupee in umbrosissimis prope Sururreem. 
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Caespitosum, atrovirens : caules spithamsei, basi denudati. Folia 
siccitate marginibus involuta incurvata et tortilia, longissima 
fere semuncialia, angustia, acuta, vena completa ab initio partis 
linearis angustissime lamellata, infima innovationum oblongo- 
lanceolata, vena elamellosu. F. perichsetialia conformia Ion- 
giora. 

Seta terminalis vel pseudolateralis, solitaris vel geminata, crassi- 
uscula, basi rubra cseterum pallida, siccitate tortilis et flexuosa. 
Vaginula angusta.V Paraphyses filiformes hyalinse, insequaliter 
septatse, tenuissimse. Pistilla subnulla. 

Capsula cequilateralis, oblongo-ovata, interdum anguste umi- 
formis, fuseoviridis, collo constricto. 

Membrana interna libera ad collum capsulse in annulum inflexa, 
annulo, operculo persistente, apice columella obturato. 

Peristomium e deqtibus 32 linearibus, aequalibus, sequidistanti- 
bus, iniiexis, basi uaitis, acutiusculis, pulchre coccineo-rubris, 
marginibus by aJ inis. 

Epiphragma tenue, hyalinum, centro opaciusculum. 

Columella cylindracea, irregulariter alata, apice imo plana, lon- 
gitudine fere capsulse. 

Sporula in acervulo sordide viridia, minuta, rotundata, lsevia, 
insequalia. 

Operculum conicum breviter recteque subulatum. Calyptra di- 
midiata, fusca villis arete implexis pallide ferrugineis. 

4. Polytrichum urnigerum ? Menz ? Hook et Tayl. Muse. 
Britt. 49. t. 11. 

Var : Simplicicaule. 

Hab ; In ripis in Pinetis circa Moflong. 

Habitus fere P. juniperini. Medium videtur inter P. urnigerum 
et aloides, iHi statura majore, colore, foliisque aceedens, huic 
caule simplici. Dentes peristomii pallidi, insequales, sub — 32. 
Qalypfirse villi 4ulvi. 

5* Polytrichum aloides. Hedwig. 

Hab : In collibus Khasiyensibus vulgatun ; in ripis arenosis 
rivuli Deboro apud Kujoodoo et Raagagurrab, regionis Assa- 
micse altse. Nuperius vidi allatum e collibus Aborensibus. 
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Variat magnopere statura, capsula laeviuscula Tel papulosa, 
operculique longitudine. 

6. Poly trichum? 

Hab : In collibus fVborensibutf in solo arenoso. 

Efructiferum tantum vidi. Caules elongati simplices basi nudius- 
culi. Folia undique imbricata, e basi latiuscula membranacea 
longissime lineari-subulata, concavo - canaliculata, apices ver- 
sus tenuiter denticulata, percurs^ vine, crassa anguste lamel- 
losa, dorso apicem versus rjenticulata, madore incurva sum- 
ma subsecunda, siccitate tortilia marginibus involutis. 

P. prolifero valde affine. Habitu et foliatione Lyelliae crisps 
proximum, differt tantum foliis magis incurvis, tenuiter et 
apices versus tantum denticulatis. 

Diphyscium. Web : et Mohr. 

1. Diphyscium longifolium, Gr. 

Caulescens, foliis (maximis) ligulatis acutis integris vel crenulatis, 
perichaetialibus vena excurrenti longe aristatis laciniis sacpi- 
dus dentiformibus, capsula semi-exserta, calyptra dimidiata. 

Hab : In saxis rupibusque rorantibus ad Moosmai et Surureem, 
etiam in rupibus in sylvis umbrosis Myrung. 

Dense caespitosum, saepe pulvinatum : e locis madidis proveniens 
atrovirens. Caules longitudine variantes a lineis duabus usque 
ad semunciam, infeme denudati. Folia siccatione incurvata 
crispataque marginibus involutis, madore subrosaceim patentia, 
repanda, saepius irregulariter crenata, praedita vena crassius- 
cula completa inferiora minora, reliqua bilinealia: areolae 
minimae. 

Perifchsetialia plurima, erecta ; exteriora foliis caulinis similia sed 
vena excurrente longe aristata, reliqua intu^gradatim magis ma- 
gisque membranacea, apice bifida sinu longe aristigero, laciniis 
integris vel breviter laciniatis, intima minima fere omnino 
membranacea. 

Seta subnulla. Vaginula brevis conica, albida. Paraphyses paucae 
vel subnullse. pstilla 3—5 breviter stipitata stylis longissimis. 
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Capsula alba, magna, oris margine irregulari. Membrana 
interna discreta, insidens stipite brevi conico, capsulae ope 
filamentorum cellulosorum adhaerens, ore constricto irregu- 
lariter lacero. Peristomium sub-16-plicatum, niveum. Colu- 
mella inclusa, plana, latiss&ma. Spontla globosa, lsevia, valde 
irregularia, in acervulo laete viridia. 

Operculum conicum, obtusum, vel acute rostratum, cum colu- 
mellae apice secedens. 

Calyptra subulata aV apicem usque fere fissa, operculi longitu- 
dine. 

D. folioso proximum. 

Gymnostomum. Hedw. Bridel ex partim. 

Sect. I. — GybTnostoma vera. 

1. Gymnostomum repandum , Gr. 

Caule simplici, foliis congestis ascendenti-patentibus spathulato- 
lanceolatis acuminatis repandis apices versus serratis venaintra 
apicem evanida, capsula turbinato-baemisphaerica, operculo 
convexiusculo mammillato. 

Hab : In terrain circa Suddya vulgatim occurrit. Per menses 
frigidos fructificat. 

Pusillum, semunciam vix metiens. Folia marginibus simplicia ; 
areolis magnis irregulaHter parallelogrammicis ; vena crassius 
cula fere completa. Pericheetialia magis ovata. 

Seta brunnea, vix bilinealis. 

Vaginula subcylindracea ; paraphyses pistillaque subnulla. 

Capsula brunnea baemisphcerica, sed ob apopliysin spuriam basi- 
larem turbinato-hsemisphaerica. Sporula brunnescentia sphae- 
rica, sub lentem modice augentem echinata. Calyptra basi 
ventricosa 3-4-fissa. 

Species forsan TO distincta, intermedium videtur inter O. sphae- 
ricum et G. pyriforme. 

$. Gymnostomum pulchellum , Gr* 

Cable simplici, foliis congestis ascendenti-patentibus spatbulato- 
lanceolatis apiculatis repandis marginatis subintegris vena in 
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apiculum excurrente, capsula turbinato-pyriformi, operculo 
planiusculo umbonato. 

Hab : In terrain circa Suddiya. 

Praecedente cum quo mixtum occurrit duplo triplove majus. Folia 
conspicue areotyta, areolis oparallelogrammicis angulatisve. 
Perichaetialia majora magisque ovata. Seta 3-4 linealis erecta, 
pallida. Capsula; erecta, brunnea, membrana interna inter 03 
hujus in annulum brevem inflexa. Sporula rotundata, sub 
lentem acre augentem minutissime jfcabrella. Calyptra basi 
ventricosa fissa. 

Verisimiliter intermedium infer G. pyriforme et fasciculare. 
Praecedenti valde affine. 

3. Gymnostomum atro-viride , Gr. 

Caule faatigiatim ramoso, foliis lineari-lanceolatis acutis carinatis 
integris patentibus siccitate incurves vena subcontinua in- 
ferioribus subtrifariis, perichaetialibus coiwolutis longe aristato- 
acuminatis, capsula erecta ovata vel rotundato-ovata, operculo 
oblique rostrato capsulam aequante. 

Hab : In saxis Maamloo, in rupibus madidis Moosmai. 

Dense caespitosum, siccatione fuscoviride. Caules dense con- 
ferti, fastigiatim ramosi, vel dichotomi vel hinc innovatione tan- 
tum praediti, vix semunciales. Foliorum carina scabrella (an 
semper?), areolae parvae saepiu$ rotundatae, perichaetialium 
vena infra apicem evanida. 

Seta trilinealis sanguineo-brunnea. Vagina subfusiformis. Pa- 
rapbyses paucissimae* Pistilla subnulla. 

Capsula rubro-brunnea ore paullo constricto, exannulata. Mem- 
brana interna libera, stipitata, paullo infra os capsulae inflexa, 
marginibus laceris. Sporula in acervulo fusco-brunnescentia, 
rotundata, lsevia, subuniformia. Columella clavata, apice 
truncata et membrana obsolete marginata. Operculum basi 
convexiusculum. Calyptra dimidiata parva. 

Var. a. Foliis duplo angustioribus, perichaetialibus acumina 
tjflsimia sed vix aristatis. 

G. xanthocarpo propinquum. An satis distinctum a G. cur- 
virostro ? 
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4. Gymnostomum inconspicuum , Gr. 

Caule simplici vel apicem versus ramoso, foliis siqcitate tortilibus 
carinatis madore planiusculis patenti-ascendentibus oblongo- 
lanceolatis rigidis acutis jntegris, peijchsetialibus conformibus, 
capsula erecta cum apophyse cylindraceo obovata. 

Hab : Inveni mixtum parcissime cum Dicrams quibusdam in 
rupibus madidis, Churra Punjee. 

Dense caespitosum. t Caules unciales vel breviores, basi decum- 
bentes, simplices vet apices versus innovationibus fastigiatim 
ramosi. Folia undique patentia raro recurvata, superiora 
conferta lanceolato-linearia, marginibus basin versus recurvis, 
inferiora oblongo-lanceolata subintegerrima, laete lutescenti- 
viridia, percursa vena intra apicem evanida, areolis densis 
opaciusculis punctiformibUs. Perichaetialia carmata, intima 
minora. 

Vaginula brevis e cylindraceo-ovata. Paraphyses plures hyalinae 
subfiliformes, brevissimce. Pistilla pauca. 

Seta pallida lineas duas longitudine vix excedens. 

Capsula sub-inaequi-lateralis, ovato-cylindracea, apophysin ob- 
conicam terminans, ore parum angustato. Membrana interna 
basi discreta, stipitata, ad collum capsulae breviter introflexa. 
Columella subcylindracea apice paullo dilatata, planiuscula.'* 
Sporula globosa laevia, immersa diaphana. 

G. longirostro, Gr. affine, diversum praecipue setis omnibus 
terminalibus, foliorum marginibus nullo modo involutis, form- 
aque capsulae. 

Sect. II. — Hymenostylium. 

Capsulae os clausum columellae apice dilatato et membrana in- 
terna introflexa. Operculum cum columellae apice secedens. 

5. Gymnostomhm longirostrum , Gr. 

Caule innovationibus proiifero vel simplici, foliis lanceolato- 
linearibus acutis solidiveniis integerrimis marginibus involutis, 

1 capsula erecta oblongovata, operculo longe et recte rostrato 
capsulam excedente. 
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Hab : In collibus Khasiyensibus sed locus rnihi incognitus. 

Caespitosum. Caules decumbentes seepe unciales, radiculis bran- 
neis villosi, proliferi, et seepe parce raxnosi. Folia siccitate 
insigniter involuta et incurvata, madore ascendenti-patentia, 
inferiora oblongo* lanceolata* j superiora lineari-lanceolata, lu- 
ride viridia, subcarinata, marginibus flexuosis involutis, areolis 
minutissimis, percursa vena fuscescente completa. 

Perichaetialia confonnia, interiora minima. 

Seta brevis vix bilinealis lutescens, termjnalis si solitaria, si plures 
terminales lateralesque, siccitate fertilis. 

Vaginula cylindracea. Paraphyses filiformes hyalins. Pistilla 
pauca. Capsula exannulata, oblongo-ovata vel cylindraceo- 
oblonga, lutescens, parietibus tenuibus diaphanis collo con- 
trictiusculo, ore irregulariter denticulato rubro. 

Columella clavata, inclusa, breviter stipitata basi reliquiis mem- 
branse internee cincta. 

Sporula rotundata, lsvia, immersa subdiapfrana. 

Operculum e basi conica rubra longe rostratum, capsulam paullo 
excedens, rostro lutescenti acuto, basi conica columells apicc 
adhaerenti obtrusa. Calyptram non vidi. 

Affinis G. xanthocarpo. Hook. Muse. Exot p. 2 t. 153 prsser- 
tim capsuls structura. Habitus, ut videtur, quodammodo Ca- 
lymperes Gardneri. 

Of this very distinct species, I have only seen one capsule before 
the fall of the operculum. The inner membrane is totally 
distinct from the capsule, and is connected only with the 
margin of the much dilated apex of the columella. It sub- 
sequently seems to become irregularly ruptured ; the base 
alone remaining, and surrounding the lower portion of the 
columella. 


Sect. II{. — Diastoma. 

Capsula annulata, collo insigniter constrictcf. Operculum cum 
columells apice secedens. 

Huic sectioni primo D. Hookero proposit® pertinent Gymnos- 
tomum jaiaceum et involutum ejusdem auctoris. A Gymnos- 
tomo differt omnino habitu, et statione geographica, illo 

3 a 
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nempe boreali, hoc tropicali. Locus natUralis Barbulam prope. ? 
A Gymnostomis vena posterum certe segregandum. 

6. Gym^ostomum denticulatum * Gr« 

Caule sub-simplici, foliis lingulato-obloegls acutis apices versus 
denticulatis vena sub-completa, perichaetialibus intimis con- 
volutis obtusissimis integris, capsula anguste cylindracea, 
operculo subulato. 

Hab : In rupibus ipter Syung et Mytung, et in terram circa 
Moflong. Nuperius 4 legi in collibus Naga dictis altitudine 
circiter 1,000 pedum. 

Csespitosum. Oaulis erectus, vix semuncialia. Folia siccatione 
incurvata marginibus insigniter involutis, madore patenti- 
recurvata, leviter repanda marginibus vix incurvis imo saepa 
leviter recurvis, percursa vena crassa sursum valde attenuata 
et vix completa ; areolis ininutis. 

Perichaetialia extsriora conformia, marginibus supeme involutis, 
interiora minora integerrima vena infra apicem evanida. Seta 
ob innovationes interdum pseudo-lateralis, filiformis, rubescens, 
siccitate tortilis. Vaginula obclavata, basi paraphysibus pistil- 
lisque paucis obsita. 

Capsula leviter inclinata, subinsequilateralis brunnea, sub lentem 
modice augentem areolatim striata. Annulus insignia, initio 
horizontalis, operculo^ detruso erectus. Membrana interna 
libera, subsessilis. 

Columella filiformis, longitudine fere thecse. 

Sporula minuta, rotundata, laevia, in acervulo fusco-viridia, im- 
xnersa diaphana, subuniformia. 

Operculum subulatum, capsula subquadruplo brevius, rostro 
snepius declinato. 

Calyptra dimidiata lsevis, semel bisve torta. 

Variat stature, foliis madore etiam margine involutis, et obsolete 
denticulatis. % An ideo posterum cum O. involute. Hook. 
Muse. Exot. p. 2 1 154, conjungendum ? 

7* Gymnosfamum recurvm, Gr. 

Caule ramose, foliis asceadeatibus ianeeolatis acuminatis integer- 
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rimifl marginibus recurvis vena crassa in mucronem excurrente, 
capsula ovato-cylindracea, operculo subulato. 

Hab: In arenosis Bogapanee. 

Csespitosum, totum rufescens. Caules saepius pluries ramosi, 
ramis subfestigiatis, infernqjaudiusculi . 

Folia caulis primarii dense, ramorum laxiuscule imbricati, 
sicoitate adpressa, rigida, marginibus subincrassatis, areolis 
distdnctis subparallelogrammicis. 

Flos faemincus terminalis, discoidius, cinctus foliis perichaetiali- 
bus ascendenti-patentibus, concafis, caeterum caulinis subsimi- 
libus. Paraphysespaucissimae. Pistilla plura sub-octena. 

Vaginula cylindracea. Seta vix semuncialis, rubescens, ob inno 
vationem pseudolateralis, sicca tortilis. Capsula erecta, 
utrinque attenuate, rubro-brunnea. Annulus ut in praecedente. 

Membrana interna libera.- • 

Sporula in acervulo fusco-viridesceqtia, inaequalia, rotundata, 
immersa diaphana. % 

Operculum subulatum, rectum vel obliquum, obtusum, capsula 
subtriplo brevius. 

Calyptra subulate, dimidiate, ad medium fere fissa. 

Variat statura et acumine imo foliorum scepe diaphano. 

Orthodon. Bory. 

Orthodon subglaber , Gr. 

Caule erecto simplici, foliis o£longo lanceolatis aCuminatis 
apice piliferis argute serrati s, calyptra basi glabra apice 
papilloso ecabra. 

Hab ; In arboribus vigentibus mortuisve in sylvis Mumbree, in 
arboribus et rupibus in sylvis Myrung ; in utroque loco satis 
copiosus. 

Habitus foliatioque fere omnino O. serrati, sed folia dorso laevia, 
apice in pilum integrum diaphanum breviusculum exeuntia. 

Cap sula erecta, oblongo-ovata, apophysin Ifrevem obconicam ter 
minans, siccitate subcylindracea, collum infra angustata. 

Membrana interna arete adnata. 

Peristeum dentes madore mcumbenti-conniventes, siccitate erec- 
tiuseuli apicibus infLexis, distent es, latiuscuU, crassi, coriacei, 
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lineis tribus, quarum centralis conspicuosior exarati, lineisque 
transversis plurimis ; etrabeculati, sub lente acre augentem mi- 
nute punctulati. 

Columella cylindracea, inclusa. 

Sporula in acervulo sordide Jjitescentia, irregularia, lee via, saepius 
extremitate unaalterave attenuata. 

Operculum ut in O. serrato, soepius cum calyptra secedens. 

Calyptra mitraformis, basi ventricosa, et profunde 4-partita, 
laciniis abrupte inflexis, fundum vel os calyptra claudentibus, 
apice subulato sub lAitem papillis scabra, ceeterum glabra. 

t 

Orthotrichum, Hedw. 

1. Osthortichum concavifolium , Gr. 

Caule fastigiatim ramoso squarroso, foliis cordatis vel cordato- 
ovatis concavissimis breViter apiculatis evanidivenus peri- 
chsetialibus marginibus finsigniter revolutis vena excurrenti 
cuspidatis, cqpsula oblongo-urceolata immersa, peristomio 
simplice, operculo conico. 

Hab : Inveni specimen unicum friictiferum mixtum cum Neckera 
aurea e Mumbree. 

Caulis erectus, sapius fastigiatim ramosus, uncialis. Folia undique 
imbricata, siccitate arete adpressa, madore patentissima, con- 
volute- concava, integerrima, marginibus leviter revolutis, vena 
medium ultra evanida predita, areolis minutis oblongis vel ro- 
tundatis, summa minora, cordata, brevissime acuminata obtusa. 

Perichaetialia subconformia paullo majora a medio supra 
reflexo-patentia, valde acuminata, marginibus insigniter 
revolutis, vena sursum ampliata excurrenti ibidemque sca- 
brella percursa. 

Vaginula (saltern nuda) brevissima rubrobrunnea. Paraphyses 
Pistillaque pauca. 

Seta brevissima, exserta et vaginula subnulla. 

Capsula subloeVis, ore valide oonstricto, fusooviridescens. Mem- 
brana interna adnata. 

Peristemium e dentibus 16, brevibus, erectis, fragilibus, albis, 
punctulato-opaciusculis, marginibus scabrelHs, Hneis trans- 
versis conspicuis, centrali longitudinali subobsoleta. 
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Columella cylindracea, apiculata, inclusa. Sporula majuscula, 
uniformia, globosa, laevia, immersa opaciuseula. Operculum 
conicum breve, rubrum. Calyptra deerat. 

Solum est inter Ortbotricha Khasiyensia forma boreali gaudens. 

2. Orthotrichum lAoorcroftU \ Hook et. Grev. in Edinb. 
Journal of Science, 1834, 1 p. 116 e. Bridelio. Leiotheca 
Moorcroftii, Brid. Bryol. Univ. vol. I. App. p. 727. 

Hab : In rupibus arboribusque per^totos colles Khasiyanos inter 
Cburra Punjee et Nunklo\y, 

Variat colore fuscescente foliisque madore minus patentibus. Folia 
siccitate incurvatim tortilia. Perichaetialia exteriora confor- 
mia, interiora oblongo-lanceolata cuspidato - acuminata. Vagi- 
nula cylindracea angusta, ubique paraphysibus plurimis hyali- 
nis, summis longissimis, basinque versus pistillis pluribus 
obsita. Capsulae os incrasstfcum, kicidum, sulcatum. Dentes 
peristomii pallidi, albidi, vix per paria approximate lineis 
compositionis inconspicuis. 

Sporula magnitudine summopere varia, opaciuseula. 

3. Orthotrichum assamicum, Gr. 

Caule repente, foliis lanceolato-linearibus subcarinatis ascenden- 
tibus siccitate incurvatis contortisque, capsula anguste cylin- 
dracea, peristomio simplice, calyptra villosa. 

Hab: In arboribus versus Negrogam et in agro Muttack” 
dicto, regionis Assamicae altae ; atitudine supra mare circiter 
600 pedum. 

Csespitosum, ramosum, rami breves ascendentes. Folia rectius- 
cula, integerrima, marginibus leviter recurvis, prsedita vena 
crassiuscula in apiculum brevem mucroniformem excurrente, 
inconspicue areolata. 

Perichaetialia interiora, fere membranacea, subconvoluta, cuspi- 
dato-aeuminata, solidivenia. * 

Seta ob innovationes lateralis, vix semuncialis, brunnea, sicca 
spiraliter torta. Vaginula cylindracea. Paraphyses plurimae, 
summse longissimae. Pistilla pauca longiuscule pedicellata. 

Capsula erecta j juniorem tantum vidi. 
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Peristomium simple*, e dentibus 16binatim composite, obtusis, 
BBepiua ejnarginatis, punctulato-opacie, notatis linea longi- 
tudinali semi-diaphana, lineis transversis segre diatinctis. 
Sporula fuscescenti- viridia , irregularia. Operculum e basi con- 
vexa recte rostratum capaula triplo brevius. 

Calyptra campanula^, pilis luteis compositia ascendenti-adpres- 
sis villosa, basi 3*5 fida, fissuris irregularibus, una alterave 
medium fereattingente. 

Praecedenti proximum ; capsulaque matura non observata an jure 
separavi ob folia breviofb, ascendentia, siccitate contorta, cap- 
sula mqne anguste cylindrkqeam ? 

4. Orthotrichum squarrosum. Hook et Grev. loc citat. p 

128 (e Bridelio) Schlotheimia squarrosa. Brid. Bryol. 
Univ. 1. 324. 

Hab : In terrain in sylvis/Myrung. 

Bridelio) Schlojhimia Squarrosa. Brid. Bryol. Univ. 1. 324. 

Hab : In terram in sylvia, Myrung. 

Planta Khasyana cum descriptione Brideliana bene convenit; 
differt tantum statura minore, ramia ssepe apice tantum ob 
innovationes ramosis et peristomio interiore ? 

Peristomii utriusque descriptionem subjungo. 

Peristomium exteriua madore connive^ siccitate semi-reflexile, 
edentibus 16binatim compositis, subulato-planis, obtusis, emar- 
ginatis, rigidis, opacia, solidis, rufobadiis, linea longitudinali 
subdiaphana transversisque crebris minus conspicuia notatis. 

Interius e ciliis totidem alteraantibus, ad basin usque fere 
bipartitiB, rarius indivisis, (ciliolis ineequalibus) peristomium 
exteriua longitudine aquantibus vel ssepius brevioribus, 
opaciusculis, sublentem centres augentem conspicue sed irre- 
gulariter striatis, peristomio exteriori prsecipue basin versus 
plus minus’ eobsexentibus. 

Structure peristomii interioris affine O. perichsetiali Hook, et 

§. Orthotrichum ? bryoidcs , Gr. 

Caule repente ramoso, ramia sterilibus repentibua fertilibus erectds. 
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foliis coriaceis obovatis-subtilato apiculatk margine fibrosis, 
capsula erecta oblongo-elliptica ore coarctato, calyptra villosa. 

Hab : In arboribus in loeis humidis Surureem. 

Csespitosum. Kami fertiles unciales infeme dense radiculis 
fenrugineis vestitf . 

Folia subconformia, siocatione crispata tf&rtiliaque, madore oblique 
patenti-ascendentia, interdum recurva,* apices versus ramorum 
fertilium conferta, obovata, vel obvato-oblonga, fepanda, 
apicibus rotundata, subulato- apiqplata, vena crassa sub- 
ulate in apiculum excurrente vef ssepius infra apicem evanida 
donata ; marginibus fibrosiS, integerrimis ; areolis pro genere, 
maximis , angulatis, oblongis vel parallelogrammicis. Folia 
perichsetialia pauca, subconformia, basi concava, exteriora 
majora, interiora multo minora. 

Seta terminalis, viridescens, crassiuscula, sicca tordlis. 

Va ginula ovato-oblonga, pistilla plurima prsesertim basin 
versus gerens. Paraphyses plurimse> summis longissimis, 
inferne e cellularum seriebus duabus confiatis, pilis paucis 
composite immixtis ascendentibus circa setae basin. 

Capsula magna, longitudine fere bilinealis, latitudine semi-linea- 
• lis, brunnea, sub lentem modice augentem conspicue celluloso- 
areolata, ore laevi valde angustato. 

Peristomium utrumque imperfectum tantum vidi. Exterius e den- 
tibus 16 ? conniventibus, albidi^ angustis, binatim compositis, 
obtusis, infra opacis, supra punctulatis subhyalinis, linea 
longitudinal! indistincta, transversis pluribus distinctioribus 
not&tis, fragilibus, leviter semet cohserentibus. 

Interius membrana areolata brevissima p. exteriori 4-plo brevius, 
apice irregulariter dentata, alba, obsolete plicata. 

Operculum (immaturum) conico subulatum obtusiusculnm. 

.Calyptra (immatura) anguste companulata, basi subintegra, pilis 
compositis longis, ascendentibus patentibusque, flexuosis 
villosa. 

Species perpulchra distinctissima, h&bitu omnino bryoideo, areo- 
latione marginationeque fbliorum in tribum insolita insignia. 


• Maxima, longitudine ^ linen#, latitudine 1 lineam metientia. 
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Verisimiliter Sohlotheimise, peratomio interiore perfecto investi- 
gato, in posteram adjungendum. Per. externa p. exteriori 
Schlotheimiae sulcata aimiUimum. 

SCHLOTHE1MIA BrI^EL. 

1. S. sulcata . Hook. Muse. Expt. 2. 14. t. 156. 

Macromitrion sulcatum. Bird. Bryol. Unin. 1. 319. 

Hab t In rupibus et yxboribus Churra Punjee et Moosmai. 

Rami hinc apice fere se&per innovantes, 

Capsula 8-sulcata. Membrana interna adnata. Peristomium 
exterius e dentibus 16 binatim compositis, minime evolutis, 
obtuais, fragilibua, fuscescentibus. 

P. interius longitudine exterioris, e membrana cellulosa areolata, 
margine irregulaxiter denfcculata, quamvis conspicere licet 
formatum esse videfcur e dentibus ciliisve totidem alteraantibus, 
binatim compoaitis et firme cobserentibus. 

Columella inqlusa apice truncata. 

Sporula in acemdo viridia, laevia, magnitudine valde varia, 
minora immersa diaphana, majora opaca. 

Weissia. Hedw. Brioel exparte. 

1. Weissia Templetoni. Hook. 

Hab : In terram circa Mogong. 

Flos masculus cinctus foliis perigonialibus rosaceim patentibus 
ovato-oblongis. Anther® plurimae, cum stipite longo clavatae, 
constantes e sacculo simplici subrotundo oblongove, hyalino, 
transversim dehiscente, stipitem oblique terminante, immixtae 
parapbysibus setaceis vel clavatis. 

Vaginuke superficies ceUuloso-areolata. 

Variat statura, foliorum semilatione et acuminatione. eapslau 
interdum subglobosa et peristornii fugacitate et structure, varie- 
tate una periatamio multo magis eveduto minusque fugace 
gandentc, dentlbus simplidbus vel binatim compoaitis. 

Folia magis aCnminata et operculum magi* planum, quam in 
figure, Hookvtet TaylMusc. Britt, t.- 14. 

Planta a Weissia proculdubio segreganda.' * 
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Habitus omnino Gymnostomi, a quo ob peristoma dentes oper- 
culo detruso fugacissimos caute distinguend um . 

Vix Eremodon longicollis, Brid. Bryol. univ. 1. 234. ob venam 
evanidam. 

2. Weisia bartramioides 9 Grift 

Caule fasciculatim ? fastigiatim ramoso, foliis (siccitate rectis) 
adpressis lanceolatis acuminatissimis solidiveniis perichce- 
tialibua aristatis, capsuloe erectoe gJpbos® vel ovato-globosoe 
ore valide constricto. 

Heb ; Rupee arenosee ad Churra Pymjee, Surureem, et Bogapanee. 

Ccespitosa. Caulis ascendens, apice fastigiatim ramosus, vix se- 
muncialis. 

Rami subclavati, extrofsum curvati. 

Folia caulis subdistantia, ramorum densissime imbricata acumi- 
natissima, fere pilifera, acuminibus cfenticulatis, interdum apice 
diaphanis, percursa vena crassa breviten excurrente, margini- 
bus leviter revolutis, areolis oblongis parallelogrammicis. 

Flos hermaphroditus, terminalis, gemmiformis, foliis peri- 
choetialibus conformibus in cuspidem piliformem acuminatis, 
vena longe excurrente. Anther® paucoe, pallide lutescentes, 
oblongoe, breviter stipitatce, apice dehiscentes, cellulis irregu- 
laribus areolatoe. Paraphyses subnulloe. Pistilla antheris 
numerosiora, longiuscule stipitqfa. 

Seta terminalis. subsemuncialis, fuscescens, sicca tortilis. 

Vaginula mediocris. 

Capsula siccatione sulcata, brunnea, ore laevi rubro-brunneo. 

Membrana interna discreta. 

Peristomium, quod imperfectum solum vidimus, fugacius, e den- 
tibus 16 siccatione erectis, humore fere horizontaliter conni- 
vientibus, brevibuS, latiusculis, binatim compositis (ciliolis in- 
terdum facile solubilibua) rarius simplicibus, solidis/vel longitu- 
din aliter perfbrads, apice emarginatis, aliquand oper park 
appro ximatas diaphanis, pallide fusco-lutescentibus . 

Columella cylindracea, inclusa, apiculata. 

Sporula fosco-ochroleuca, oblonga; laevia, immersa opaca» 

Operculum non visum. 

3 R 
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Calyptra dimidiate, per totam fere longitudinem fLssa. 

Affinis praesertim forma capsul®, W. pomiformi, Hook. Muse, 
exot. p. 7 t. 131. 

3. Weisia Maclellandii , Griff. 

1 r 

Caule simplice, foliis siccitate tortilibus e basi lanceolata longe- 
linearibus carinatis sursum argute serrulatis carina apicem 
versus serrulata, capsula erecta anguste cylindracea, 

Hab: In arbore lapsa prope Myrung parcissime invenit D. 
McClelland. ’ • 

Caules erecti, vix uncides. 9 Folia siccitate involuta et tortilia, 
humore oblique patentia, acuta vel obtusa, percursa vena 
solida, dorso infeme scabrella supeme serrulata, marginibus 
leviter incras satis, areolis inconspicuis. 

F. Perichaetialia conformia ldngiora. 

Capsula fuscescens, *>re ntfuo lucido. 

Peristomium e c^ntibus 16, minutis, simplicibus, infra os capsul® 
exsertis, horizontaliter conniventibus, aurantiaceis. 

Sporula majuscula, lsevia, fusco-viridescentia, immersa opacius- 
cula. 

Columella inclusa, apice truncata. 

Operculum, calyptra saltemquoad. 

A Calympera Gardneri, saltemquoad iconem Hook. Muse. exot. 
t. 146. vix distinguenda, nisi carina foliorum serrulata et pe- 
ristomio. 

Barbula, Hbdw. Tortula, Hook, b* Greville. 

1. Barbula indica, Brid. Bryol, univ . 1.544. Tortula Indica, 
Hook. Muse . ewot.p. 7. 135. 

Hab : Rip® prope Jumalpore, Bengali® inferioris. 

Caules simplices. Folia siccitate valde involuta et meurvata 
Vix crispata, marginibus superiorum et prasertim perichaetia- 
lium involutis. Peristomii capsulam fere ®qUantia dentium 
articuli Opacitate obscurati. 

8 . Barbula longifolia, Griff. 

Caule simplice brevissimo, ' foliis erecto-patentibus linearibus 
concavo-carinatis acutiusculis muticis siccitate incurvtiB mar- 
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ginibus valde involutis, capsula cylindraciuscula, operculo su- 
bulato obliquo capsula duplo breviore. 

Hab : Ad Moflong parce legit D. McClelland. 

Caulis vix lineas quatuor metiens. 

Folia siccitate etiam subtortili^, humore patentia, inferiora saepe 
recurva, integra vel apicem versus minute denticulata, per- 
cursa vena subulata in mucronem brevem excur rente. 

Perichsetialia conformia, majora. 

Seta terminal^ subuncialis, gracilis, ^fere capillacea, flexuosa, 
rubro tincta, siccitate tortilis. • 

Vagipula cylindracea, angusta, paraphyses pistillaque pauca 
gerens. * 

Capsula aequilateralis, subfusiformis, os versus gradatim angus- 
tata, brunnea, ore incrassato rubro, annulo completo siccitate 
inflexo cincto. # 

Membrana interna basi libera, brevitet stipitata. 

Peristomium caspula triplo-brevius ; dente^s 32, an semper ? basi 
per paria approximate, capillacei, obliquiusculi* vel ut in var : 
A semel tortiles, rubri, scabrelli, opaci, apicibus pallidi. 

Columella filiformis, apice truncata, inclusa. 

Sporula uniformia, lutescentia, laevia, immersa diaphana. 

Operculum conico-subulatum. Cajyptra dimidiata, apice longe 
stylifera. 

Affinis videtur Barbulee recurvatae, Hook. Muse, exot 7. t. 130. 

Var. A. Peristomio semel torto. 

Hab. Ad Bogapanee. , 

3. Barbula arcuata , Griff. 

Caule simplice longiusculo, foliis lanceolato-acuminatis carinatis 
vena excurrente breviter apiculatis margine recurvis perichati- 
alibus longissimis caHaliculatis, capsula cylindracea arcuata. 

Hab: Legimus specimina 2-3 fructifera in arenosis “ Bogapanee/ 9 

Caulis erectus, basi denudatus, subsemuncieflis. Folia siccatione 
adpressa, obsolete falcatim secunda, summa apice flexuosa pat- 
entia, humore ascendentia, rigida, integra, e basi lanceolata 
, valde fumrninata, perichostialia ipargine involputa, aquminibus 
t limbum aquantibus, sursum denticulate. 
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Seta terminals, vix uncialis, capillacea. Vaginula angusta, cylin- 
dracea. Paraphyses pistillaque pauca. 

Capsula erecta, angusta, brannea. Periatomii dentes sab-32, 
obliqui, rigidi, opaci, scabrelli. Columella truncata, inclusa. 

Csetera desunt. Peristomiuip exparte destructum solum vidimus. 

Ex charactere videtur proxima B. domestic®, Brid. Bryol. univ 
1. 536. An vere differt ? 

Grimmia, Hedw. — Hooker. Bridel ex parte, 

1. Grimmia flexruosa, f Gf iff. 

Caule simplice elongate ^ flexuoso, foliis adpressis lanceolatis 
acuminatis carinatis vena excurrente cuspidatis pericbsetialibus 
longe aristatiB, capsula immersa oblongo-ovata, operculo bre- 
viter et recte rostrato. 

Hab. Rip® arenosae fluminis Soorma prope Chattuc agri Sylheten- 
sis. Rip® Maamloo collium Khasiyanorum ; rivulique Deboro 
prope Rangagqrrah. Nuperius vidimus e collibus Aborensibus 
allatam. 

Caules ssepius simplicissimi, filiformi-clavati, unciam vix exce- 
dentes. Folia sursum gradatim majora, integra/e'base lanceo- 
late valde acuminate. Perichsetialia majora vena longius ex- 
currente cuspidato-aristata. 

Seta terminalis, brevissima. 

Capsula brunnea, complete annulate. Peristomii dentes erecti, 
vel subconniventes, rigidi, plano-subutati, basi diaphani line- 
isque transversis conspicue notati, cceterum opaco-punctu- 
lati, ssepe varie perforata, lutescentes. 

Sporula in acervulo ocbroleuca, rotundata; laevia, immersa opaca. 

Columella brevis, inclusa. 

Operculum e base conica subulatum, rostro recto acute. 

Calyptra mitriformis, integra vel fissa. 

S, Grimmia ovata , Mohr . Hook et Taylor Muse. Brit 71. 
^t. 13. Drypodon ovatus, Bridel Bryol univ. 1. SOS. 

Hab : Rupee et momenta, circa Moflong* ubi abundat 

Foliorum margo unus tantum recurvds. 
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Efructifer^e. 

3. Grimmia . — 

Hab : Rupes roratse ad cataractam Moosmai, ubi dense caes- 
pitosa. 

Prostrato-dependens . Caules ramosi; rami subsimplices, clavati. 
Folia siccitate adpressa, subsecunda, madida ascendentia, lan- 
ceolato-acuminata, carinata, minute denticulata, vena in mu- 
cronem brevem excurrente prsedjfa, xnarginibus subincrassatis 
opacis, areolis oblongis laepsculis. 

Var a. Caules filiformes, foliaqpe minora. 

Hab : Ibidem. 


Trematodon, Rich. 

1. Trematodon sabulosus, Griff. 

* 

Caule simplice brevissimo, foliis conniventibus ovato-lanceolatis 
acuminatis, capsula subovata nutante apophyse clavata ecervi- 
culata duplo breviore, operculi conico-subulati rostro cur- 
vato. 

Hab : Rip® arenosae fluminis Burrumpootur, tractusque sabu- 
losi huic vicini. Humida cujusque regionis Assamorum 
edit®, ubi frequentisimus Fructus Aprili Majoque maturi. 

Caulis lineam, vix excedens. 

Folia tenera, imbricata, obtusiflscula, concava, praedita vena 
completa crassa, integerrima, areolis conspicuis, acuminum 
marginibus basin versus revolutis. 

Perichaetialia sub 3-plo majora, conformia. Seta sicca flexuosa 
subtortilisque, gracilis, stramineo-nitens, linealis. 

Vaginula arcta, rubra ; paraphyses pistillaque pauca. . 

Capsula conspicue annulata # matura sulcata, sub lente modice 
augente areolata. Apophysis antice struma minuta instructa. 
A^embrana interna adnata, sed facile solubilis. 

Peristomium connivens, e dentibus 16 binatim compositis, (ciliolia 
irregularibus) rigidis, medio perforatis, trabeculatis, striatis 
rubrispupidbiyi pallida aurantUceia punctulato-scabrellia. 

. Columella inclusa, , - « 
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Sporula in acervulo luteseentia* rotundata, laevia. 

Operculum e basi conica curvato-rostratum, capsula paullo 
brevius. Calyptra dimidiate, lee vis. 

Quoad characterem aflinis T. brevicolli, Homsch. Brid. Bryol. 
univ. 1. 385. a quo vi^ differt nisi statura minore, vena 
excurrente longitudine que apophysis. 

2. Trematodom longicollis, Rich. Bridel Bryol. Univ, 

1. 388. 

Hab : Rip© arenosee Idui&imim Noa Dehing et Deboro regionis 
edits Assamicee. Fructus Afprili Maioque maturi. 

Caulis simplex, brevis, linrfas duas longitudine vix excedens. 

Folia sicca flexuosa, etiam tortilia, madida subsecunda, inferiora 
multo breviora rectiuscula, superiora flexuosa, interdum sub- 
crispata incurvataque, e basi lata longe subulate-acuminata, 
convoluto-canaliculata, integra, lutescentia, preedita vena com- 
plete ? plerumque indiatincta. 

F. Perichffitialia maxima, convolute, acumine limbum vix superan- 
te recto vel flexuoso, preedita vena distinctiore ; intima minora. 

Vaginula rubro-aurantiacea, cylindracea. Faraphyses paucee, 
breves. Fistilla subnulla. 

Seta longissima, sesquiunciam excedens, capillacou, straminea, 
sicca flexuosa apiceque parce tortilis. 

Capsula immatura cylindraceo-ovata, sicca sulcata, nutans. Apo- 
physis longissima, capsulam 3-plo superans, davata, apice sub- 
cerviculata, basi antice strumosa, arcuate. Feristomium (im- 
maturum solum visum) prsecedentis. 

Operculum conico-subulatum, rostro obliquo, capsula dimidio 
brevius. 

Calyptra dimidiate, leevis, pallide straminea. 

Diceanum, Hedw. 

1 Dicranum glaucum 9 Hedw. 

Hjab ; Sylvee Churra Punjee et Maamloo collium Khasiyano- 
rum. Regioues Assamorum edits, ubi ad basin arborum 
frequens. Fructiferum non vidimus. 
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Var. A. Foliis magis deciduis. — Negrogam. 

B. Foliis longioribus, magis acuminatis. 

Rupes humidae, Churra Panjee, ubi Hypni specie mixtum. 

— Hypno subbasilari, Hook, proximum. 

C. Foliis brevioribps et latiorij^us. 

Negrogam versus. 

D. Macropbyllum ; vix non distinctum. 

Churra Punjee, versusque Negrogam. 

E. Marginatum ; foliis siccatione ascendenti-subsecundis, dorso 
transverse undulatis, humore falcatim subsecundis, spiraliter 
dispositis, marginibus hyafini^ latis. 

Negrogam versus. 

Verisimiliter species distincta. 

Dispositio foliorum spiralis in facie ramorum aversa valde con- 
spicua. 

£ Dicranum cuspidatum , Gritf. 

Caule mediocri simplice parceve ramoso, foliis undique patenti 
bus e basi lanceolata acuminatissimis carinatis marginibus 
acuminis carinaque argute denticulatis baseos incurvis, peri- 
chsetialibus basi convolutis, capsula erecta clavato-cylindracea 
bast'fetrumosa. 

Hab. Pineta Moflong. Duo solum specimina fructifera vidimus. 

Caespitosum ; caules saepius ramosi radiculoso villosi, ramis as- 
cendentibus, simplicibus. * 

Folia siccitate falcatim subsecunda, flexuosa, humorfe undique 
patentia; inferiora fere horizontatia, fragilia, seniora saepius 
rupta, dense imbricata, amaene viridia. 

F. Perichaetialia conformia, interiora longissima, convoluta circa 
setam, abrupte acuminata. 

Seta terminalis vel ob innovationes lateralis, crassiuscula, 3-4- 
linealis, viridescens, siccatione flexuosa. 

Vaginula cylindracea, longa f brunnea, ore membranaceo. Para- 
physes pistillaque pauca. 

Capsula erecta, basi strumosa, sub-cylindracea, e basi sursum 
gntdatign ampliata, (ore incrassato) pallide brunnnea. 

. Membrana interna, discrete, subsessilis. 
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Peristomium siccum madidumve connivens ; dentes rubri, pro* 
funde bipartiti, diaphani, raro irregulares, laciniis pallidis, see 
pe basin vert us materie mucilaginosa coalitis. 

Columella filiformis, capsula paullo brevior, apice truncata. 

Sporula laevia, fusco-viridia*difformia. c 

Operculum calyptra que non visa. 

Valde affinis D. fragili, Hook. Muse. exot. 2 p. 10. t. 134. 

3 Dicranum scoparium > Hbdw. ? 

Hab. Arenosa torrents Sogapanee. 

Folia innovationum seepius ufidique patentia ; folia ba$i planius- 
cula sursum carinata caSinis denticulatis, perichsetialia intima 
mutica, exteriora longe cuspidato-acuminata, ac umin e cana- 
liculatato, apice denticulato, refracto ; capsula erecta. 

An ita distinctum mediumfe inter D. scoparium, Hedw. and 
undulatum, Solrad^ , 

4 Dicranum subulatum , Hbdw. 

Hab. Ripse circa Moflong ubi sequente saepius mixtum. 

Folia saepe vixfalcatimsecunda, sub-integerrima, siccitateflexuosa. 

Capsula inclinata, subobliqua, oblongo-ovata, vacua demum 
fere cylindracea erecta et sulcata, annulo completo prsedita. 
Peristomii dentes mediocres, infra medium bipartiti, rubri, 
laciniis pallidis. ■ Operculum e basi conicd longe et oblique 
rostratum, capsulam sequans. Calyptra non visa. 

Sporula immersa opaciuscula, globosa, sublaevia, in acervulo 

fusco-ochroleuca. 

Sequent! proximum ; vix discrepans seta erecta capsulaque 
demum cylindracea. Affine videtur D. longisetse, Hook. Muse, 
exot. 2. 11. t. 139. 

5 Dicranum kkatiyanum , Griff* 

Caule simplice brevi, foliis falcatim subsecundis e basi lata long- 
issime Bubttla&o-aouminatU acuminibus infrey medium obsolete 
canaliculatis vena crassiuscula, seta flexuosa, capsula inclinata 

• cemuave ovato-elliptica siccatione sulcata, operculo conico 
subulate, calyptra ventricosa lsevi. 

Hab : Ripse Moflong. 
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Caespitosum ; folia interdnm undique patentia, e ban quadrata 
vel oblongo-quadrata concava axi adpressa subulato-acumina- 
tissima, integra, luteo-viridia, acumine concolori, vena solida 
latiuacula. percursa. 

F. Pericheetialia conformia. 

Seta terminals, saepiua solitaria, sicca vix tortilis, seduti madida 
valde flexuosa, pallida. Paraphyses paucissimee. Pistilla 2-3. 

Capsula directione varia, suberecta, indinata, cemua vel inter- 
dum pendula, sequalis siccitate sulcata, brunnea, annulate ; 
membrana interior adhsesens. * * 

Pefia^pmii dentes 16 (vidimus ^tiam 18,) per paria approximati 
(an semper ?) breves, rigidi, frigiles, profunde bipartite, basi 
sub lente centies augente striati, laciniis punctulato-opacius 
culis J lineis transversis conspicuis. 

Columella inclusa, fUiformi-clavata. Sporula in acervulo ochracea. 

Operculum conico-subulatum capsula brevius, rostro obliquo 
acuto. 

m 

Sequenti affine ; discrepans praesertim seta madida immutata 
calyptraque lsevi. 

Var A. majus; foliis saturatius coloratis, seta flexuosa vel subrecta. 

Hab. Rupes madidiae Churra Punjee — Dicrauum Khasiyanum 
subulate forsan jungeus. 

6. Dicranum ( Campylopus ) pinetorum , Griff. 

Caule brevissimo simplice, foliis^ falcatim subsecundis e basi 
lanccolata longissime subulato-acuminatis canaliculatis acu- 
minum apicibus concoloribus scabrellis, seta flexuosa, cap- 
sula ovata pendula siccitate sulcata, operculo oblique rostrato, 
calyptra fimbriata. 

Hab : Pineta prbpe Moflong, truncis pinorum adhsereus. 

Dense cnspitosum, pallide lutescenti-viride. Caules sub-3-linea- 
les, simplicesvel ob innovationes parce ramosi. Folia inferiora 
et prsecipue caulium sterilium, (qui magis elongati) falcatim 
subsecunda ; superiora et pericheetialia ascendentia, e bas 

' lanceolata longissime subulato-acuminata, canaliculata, veli 
involuto-concava, flexuosula, apicibus minute denticulatis 
subtriquetris, vena latissima completa. 

Pericbaetialia conformia, majora, convolute. 
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Seta viz bilinealis, sicca ereota flexuosa,,madida decurva, pallida. 

Vaginula mediocris. Paraphyses paucissimm. FistUla 3-3. 

Capsula humore pendula, siccitatQ ereqta, ovata, basi solida, 
annulate, sicca sub-8-sulcata, pallida, parietibus tenuibus. 
Membrana interna libera, c subsessilis 

Peris tomium madore erectiusculum, siccatione inflezile, cum 
membrana interna f&cillime separabile, e dentibus 16 sequali- 
ter approximatis ad medium circiter bipartite, basi rubro- 
aurantiaceis et sub lente fortiter augente conspicue striatis, 
laciniis pallidis puncfulatis* 

Columella inclusa. # 0 , 

Sporula minuta. lsevia, ^uniformia, in acervulo fusco-ochro- 
leuca. 

Operculum e basi conica oblique subulatum, thecd paullo bre- 
vius, seepe cum calyptra secedens, sed huic netiquam 
adhserens. € 4 

Calyptra dimidiata, per totam fere longitudinem fissa, basi hinc 
fllinc breviter fissa, subinfiexa et pilis simplicibus, colore ca- 
lyptrrn, brevibus fimbriata.* 

Var. A. Villis calyptra magis evolutis hyalinis. 

Hab. Myrung, in arborum truncis. 

A. D. flexuoso, cui proximum videtur, discrepat pcwoipue capsu- 
lis estriatis, operculoque oblique rostrato. 

7. Dicranum Didymodon , Griff. 

Gaule simplice, foliis persistentibus longissimis subulato-seta- 
ceis falcatim secundis apicibus scabris, seta flexuosa, cap- 
sule cylindracea pendula, peristomii dentibus 32 per paria 
approxi matis, operculo conico subulato obliquo, calyptra 
glabra. 

Hab. Pineta Moflong, truncis arborum adbserens. 

Dense capspifcosum, amoene virens. 

Caules viz trilipeales, erectiusculi, radiculis villosi, basi nudius- 
eidi. 

* Note.— Bridelmakes no mention of an annulus in his Gampylo^tis dexuosus, 
but in his character of the genus, he says, " theca exannulata.'* C. conco- 
lor, Dicranum coueolor of Dr. Hooker, he however describes as being 
annulate. 
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Folia infima minora, ascendentia, reliqua falcatim secunda, e basi 
lanceolata aubidato-acummatissima, conoavo-canaliculata in* 
tegra, percursa vena lata excurrente ? acuminum apicibus 
subtriquetis obsolete denticulatis. 

Pericbatialia conformia. Set^L ob innovations lateralis, pallida, 
sicca tortilis et flexuosa, raro geniculatim deflexa. 

Vaginula cylindracea, Paraphyses pistillaque paucissima. 

Capsulapaullulum obliqua, utrinque attenuata, exannulata, sicca 
ssepius erecta. 

Peristomii dentes 32, Betacei, pelt paria approximati et infra 
medium trabeculis conspicbe iuncti, ibidem striati, cseterum 
punctulato-scabrelli, rubri aprcibus pallidis, (omnino fere ut 
Didymodon purpureo.) 

Sporula lutescentia, globosa, lsevia, minuta, immersa hyalina. 

Columella inclusa, truncata. * 

Operculum capsula duplo brevius. Cqjyptra dimidiata. 

Omnia Dicram, dentibus peristomii exceptis. Proximum D. pine- 
torum, a quo facile distinguitur calyptra glabra peris 
tomioque. 

Proximum videtur Didymodonti longirostri, Schwagr s— • Brid. 
Bryol. univ 1.512, a quo differt foliis persistentibus cons- 
pic9^*ecundis non fragilibus, operculoque capsula duplo 
breviore. 

Var? A. Caules elongati, hinc illinc ramosi, ramique apicem 
versus nudi incrassati, apicibus imis foliosis, partibus denu- 
datis cicatricibus foliorum lapsis semi-annularibus notatis. 

Invenimus efructiferum in sylvis Myrung. 

8. Dicranum ( Campylopu s) ericoides , Griff. 

Caule subsimplice apice proUfero, foliis rigidiusculis strictis as- 
cendentibus e basi anguste lanceolata subulato-canaliculatis 
acuminatissimis perichsetialibus longe aristatis apicem versus 
scabris semi-diapbanis, setis aggregatil flexuosb, capsula 
pendula subobovata basi obsolete strumosa siccitate profunde 
sulcata, opercuii rostro obliquo, calyptra fimbriata. 

Hab. Syfvse Myrung. 

Terrestre, esespitosum, ameene-viridescens. 
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Caulis priniarius terra sepultus, brevis simplex, foliis rigidis 
atroviridibua undique patentissimis, sutnmls patenti-ascenden- 
tftms obsitus, apiee prolifer. Caulis novellus fructifer conformis 
lineas tres vix excedens. 

Folia siccatkme adpressa, hpmore patqiti-ascendentia, integra, 
acuminibus flexuosis, apice denticulato-scabris, subdiapbauis. 

F. Perichaetialia basi ampliata, membranacea concava, longius a- 
cuminata, et quasi aristata, arista subdiaphana apicem versus 
scabra. 

Setae aggregate, 1*3 see^inn 2 , pallid* vix semunciales, siccse 
fere semper geniqulatim * deflex*, calyptree apiee nempe 
foliis perichaetdalibus ope filamentorum confervoideorum 
firme adhaerente, demum erupt® erect* flexuosse, humore 
decurvae.* 

Vaginula cylindracea, angusta. Pistilla pauca, stylis longis 
Paraphyses subnulte. 

Capsula siccitate^ erecta, inclinata, subaequalis, dorso nempe 
convexior, lutescens ore rubro, humore laevis, annulata. Mem- 
brana interna discreta. 

Sporula immersa hyalina, globosa, lsevia, in acervulo Bordide 
ochroleuca. 

Peristomii dentes 16, ad medium vix bipartiti,'*fhj£lcfte rubri, 
laciniis albidis. 

Operculum fere prioris, cum calyptrae apice arete cohaerens sem- 
perque hoc pileatum. 

Calyptra profunde dimidiata, basi villis hyalinis pulchre fimbriata, 
apice semperVcera. 

Praecedenti proximum, sed ob foliorum directionem, setas aggre- 
gates, capsulam sub-obliquam que operculum cum calyptra 
cohaerens sat distinctum. , 

A D. introflexo distinguitur praesertim foliorum apicibus nun- 

quam hyalinis. 

* 

N otb.— A lthough the Sets are aggregate, yet in this as veil as in D, eri- 
coides no more than the usual number of pistilla van be said to be fecun- 
dated, as from each seta being surrounded by a perichstium, it is obvious 
that each belongs to a distinct female flower. The case la different in 
some other instances of aggregation of sets, in which, as in some Brya, 
it arises from the development of more tb an one pistillum of one flower. 
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9. Dicranum ( Campylopus ) emsperatum 9 Griff. Campy- 

lopus exasperatus. Brid. Bryol. Univ, 1, p. 473. 

Hab : Eupes apricae Churra Punjee. 

Descriptio Bridelii loc. cit. flantae nostras apte fere convenit ; 
hujus vers folia pericbsetialia pilo albo non termina a seta 
que apicem versus solum tantum scabrella. 

Gapsula annulata. Membrana interna discreta, breviter stipitata. 
Peristomium pallide rubrum, e dentibus 16, vel per paria longi- 
tudine tota approximate peristomium que 8-dentatum men- 
taentibus, setaceis, opftcioslriuS, vel ad medium usque bipar- 
tite, vel, ciliolis plus minus cohserentibus, solidis obsolete 
ve per foratis, — obliquuscule in spiram dispositis. 

Columella inclusa, clavata, apice truncata. 

Sporula in acervulo fusbo-lutescentia, minuta, uniformia, 
laevia. t . 

Operculum conico- subulatum , capsula yix triplo brevius, rubro- 
aurantiacum, rostro obliquo acuto cum apice calyptrss arctis- 
sime cohserente semperque hoc pileato. 

Calyptra dimidiata, basi fimbriata, ssepe (villis deciduis ?) sub- 
glabra. 

FToreirMseminei aggregati, terminales, peripherici axillares ? 

cincti foliis pericheetialibus arete convolutis, apicibus patulis. 
Paraphyses subnullse. Pistilla 2-5, stylis longissimis in sinu folii 
perichsetialis intimi convoluti ob tecta.* 

Dicrana ? efructifera: 

10. Dicranum? Hab : Pini truncus, Nunklow. Proximum D. exas- 

perato, discrepans statura majore, foliis distantibus, summis 
solum arete imbricatis, magis convolutis, acuminum apicibus 
denticulato-scabris. 

Muscus pulcher, dense cssspitosus, lsete luteo-nitens. 

11. Dicranum? Hab: Eupes husridse, Churra Punjee, ubi rarum 

ssepius que aliorum muscorum comes. 

* Noth.— I n the Miifec. Britt of Drs. Hooker and Taylor, page 92, it is said, 
, that Dicranum glaucum has the nerveless reticulated leaves of a Sphag- 
num. This is not the case in the Indian specimens, so far at least as regards 
* the reticulation, which is, 1 beUege confined to Sphagnum* 
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Cautas ebngati, simplices, vel innovationibus parce ramosi. 
Folia inferiora Becunda; bnmnea sttmma vel novella patenti-as- 
cendentia, luteo-nitentia, e basi anguste lanceolate subulato- 
acuminatissima, convoluto-oanaliculata, integra, rigida, stricta, 
demum fragilia, aouminum ^pacorute apicibua diaphania denti- 
culatis vel scabrellis, recthiflculis/vel semel abrupte genicu- 
latis, vena latiuscula indistincta. 

An D. introflexum, Hedw ? sed folia seniora certe secunda, Habitu 
propinquum D. exasperato Bed pree aliia D. scopario et erico'idi. 

12. DicranumP Hab: Rupef humidse, Surureem. 

Caespitosum, luteo-nitens. Caifles elongati, apice interdum proli- 

feri, simplices parceve ramosi, unciales vel biundiales, per 
totem longitudinem radiculoso-villosi. 

Folia distantia, sicca madidave falcatim secunda, e basi-lanceo- 
lata longissime subulato-acUminata, convoluto-oanaliculata, 
integra, acuminibus ^ursum quasi aristatis, aristd minute scab- 
rella concolore laminam subeequante, vena angusta indistincta. 

An D. concolor. Hook. Muse. exot. 2 p. 10 t. 138? sed vena 
angusta, foliaque valde convoluto-concava. 

13. DicranumP Hab: Rupes torrenti " Burtapanee” collium 

Khasiyanorum vicinae. 

Caespitosum, amaene vireus. Caules subunciales, -^SlpXftjes vel 
rarius apice innovationibus ramosi, basi decumbentes, denudati, 
apice decurvati. * 

Folia semper falcatim secunda, tenera, e basi latiuscule lanceolate 
acuminatisaima, concavo-carinata, integra, marginibus leviter 
involutis, apicibua acuminum opacissimis teretibus scabrellis 
denticulatisve, prsedita ven a angusta, infeme valde striata, 
infra apicem indistincta. 

Aspectu pmsertim siccoteneritate structuraque foliorum affine 
D. cuspidate. Species pnesertim sices teneritate structura- 
que foliorum D. euspidato affines. 

'Fissidens. Hedw. 

h Pissidena bryoidet* Hedw, 

Var. A. LameUarum margines tantum hyalini. 

Hab \ In ripis prope Jumalpgre, Bengalis inferioris. 
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B. Folia dense imbricate, obtusiuscula, rubro-tincte, vena, ssepius 
bitra apicem evanida, lamellae obsolete, marginal®, capsula in- 
clinata. 

Hab : In arbore lapsa ad ripas fluminia, Noa Dihing copiose. 

C. F, tamarindi/olius . Brid. Bryql. Univ. 2, 684 ? 

Folia lsete viridia elongate, lamellarum margines ssepius conspicue 
fibrosis. 

Spedmina 2, 3, inveni mixta cum muscis aliis e Mumbree. 

D. arbor eus. 

Hab : In arboribus Moflong : pariisslme. 

HqJjitus D. bryoidis, minimus. Caules ssepius ramosis. Foliorum 
margines simplices : seta lateralis terminalisve, brevis, folia 
perichsetialia caulinis similia paullo excedens. 

Capsula erecta urceolato-ovata. 

Verisimiliter species distinsta. seb ob materies mancas huic 
adjeci.* 

2. Fissidens longisetus, Griff. 

Caule simplici elongate, foliis lineari-scalpeUiformibus integer- 
rimis marginatis perichsetialibus subsimilibus, seta laterali 
caulem subcequante, capsula inclinata cemuave oblongo-ovata- 

HaffTSfc ripis Mumbree, mixtum cum. F. tamarindifolio. 

Caules semunciales, cum foliis ambitu lineares. Folia valde acute, 
amoene viridia, percursa vena medium supra flexuosa in me- 
cronem excurrente. 

Seta filiformis pallida, siccatione tortilis, caulem cequans vel exce- 
dens, in plantis novellis caule lineali prseditis etiam longissima. 

Capsula interdum urceolato-ovata, basi solida, pallida, ore brun- 
neo. Peristomii dentes ultra medium bipartite, crebre trabe- 
culati, rubri, laciniis seteceis, pallidis, punctulatis. 

Operculum e basi subhemispboerica breviter et oblique rostratum, 
„ capsula brevius. 

Calyptra breviter fissa. 

• N OTB.— In referring the above to F. bryoides, my European specimens of 
which*have a very distinct margin to the leaves, 1 have been guided by a 
remark of Or. Booker, (see Hook et Tayl. Muse. Britt, p 89, ) from which 
it appears that though a general, ^it is aot a universal character. 
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Proximus F. bryoide a quo differt tantum (an satis ?) setis late- 
ralibus elongatis, A. F. adiantoide atatura minore, foliis in- 
tegerrimis, perichatialibus caulinis subsimilibus, operculique 
roBtro brevi diacrepat. 

3. F. Jungermannioides , Grift 1 . 

Caule repente ramosissimo, foliis insigniter falcatim — secundi 
scalpelliformibus marginibus incrassatis subintegerrimis peri- 
cbsetialibus similibus, seta terminali leviter arcuata, capsuli 
cemua urceolato- ovita,* calyptra conico-subulata. 

Hab. In rupibus madidis MoQ4n& 

Dense cmspitosus, luride vit/dis. Rami semunciales, ascendentes. 
Folia praesertim sicca falcatim secunda, acutiuscula, percursa 
vena crasBa in apiculum mucroniformem excurrente, margini- 
bus valde incrassatis, (lameHarum exceptis qui simplices !) 
areolis subconspicuis < rotun^atis quadratisve diapbanis. 

Flos femineus gemmiformis, paraphysibus fere orbata. Pistilla 
plura. 

Seta suberecta, vel siccitate arcuata, vigt biljnealis, pallide fusca. 

Vaginula mediocris. Capsula aequalis, pallide fusfco-brunnea. 
Membrana interna cohaerens. Peristomium pulchre coccineo 
rubrum, dentes medium infra bipartite trabec«fcai; v, iaciniis 
pallidis punctulato-opacis. Columella cylindracea, brevis, in- 
clusa. 

Operculum e basi conica sub-oblique rostratum, capsula paullo 
brevius. Calyptra conico subulata, hinc breviter fbsa, basi 
denticulata, diu persisteus. 

Distinguitur a F. bryoide caule ramosisaimo, foliorumque margi- 
nibus incrassatis opacis. 

4. Fissidens neckeroides, Griff. 

Caule repente raxnoso, ramis erectis, foliis lineari- scalpelliformi- 
bus subfalcatirf marginibus subincrassatis apice denticulatis, 
perichsetialibus convolutis, setis (pluribus) lateralibus foliis 
breviribus, capsula ovata erecta, peristomii dentibus per paria 
approximate indivisis perforatis. 

Hab : In aibore semidestructa inter Moleem et Surureem. 
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Dense caespitosus. Caules radiculis villosi, rami aacendentes, 
seepius simplices vix unciales, complanati, apicibus subde- 
clinati. 

Folia leviter falcata, praserstim superiora secunda, obsolete re- 
panda, marginibus irregular ter et prcesertim apicem versus 
denticulatis, vena in mucronem excurrente praedita, inconspicue 
areolata. F. perichaetialia convolute, ensiformi-cuspidata, eva- 
nidivenia. 

Set® axillares, vix bilineales, curvat®, pallid®. Vaginula brevis 
subeylindracea. Paraphyses null®. Pistilla plura. 

Capswia ®qualis, ovata vel obloSgoovata, basi solida, fusco-viridis 
sub lentem areolis oblongis inconspicue notata. 

Peris tomuim e dentibus 16, madore conniventibus perparia sub 
approximatis, conspicue trabeculatis, basi pulchre rubris c®te- 
rum albidis, ciliolis in®qu£libus, sursum hyalinis, per totam 
longitudinem et pr®cipue apices versus mediantibus trabec ulis 
coh&rentilres, ideoque dentes indivisi et crebre perforati vi- 
dentur. 

Sporula magna, in acervulo fusco-viridia, aliis minutis immixta, 
ideoque difformia, immersa globosa, opaciuacula, subl®via. 

Col umella cylindracea, inclusa, apice subcyathiformis. 

OpercuteSfcf e basi convex^ oblique rostratum, capsula subduplo 
brevius. 

Calyptra dimidiata l®vis, apice fusca, basi irregulariter fissa, 
marginibus leviter inflexis. 

Species distinctissima prope D. adiantoidem locanda, habitu 
Necker® peristomioque didymodontis gaudens. 

5. Fissidens nobilis, Griff. 

Caule simplici, fobis lineari-scalpellifonnibus basi decurrentibus 
marginibus incrassatis serrulatis setis lateralibus, folia exce- 
dentibus, capsula ovato— oblonga nutante, operculo longe et 
oblique rostrato. • 

Hab : In rupibus arenosis sylvarum umbrosarum Mumbree ; 
etiarn in ripis Agri Muttock dictd. 

Aggregates. Caules ascendentes, longitudine a semuncia ad 
uucias duas vel ultra metieates, cum foliis ambitu lineari — spa- 

3 T 
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thulatis. Folia maxima, longitudine 3'3j%lmealia, latitudine 
sublineales, ensiformia, acuminata ; marginibus conspicue in- 
craasatifl opacis denticulatis pnesertim apices versus; vena 
crassa flexuosa in mucronem excurrente percursa ; areolis in- 
conspicuis. 

Flores faeminei gemmiformes; nuinero indefiniti, ssepius plures 
cuique cauli, axillares, his apices caulium versus tantum evolutis 
(an semper ?) in sinubus foliorum fulciendum reconditi, cinct 
foliis perichsetialibus caulinis subsimilibus. Paraphyses nullse 
vel paucissimae ; pistllla plura. 

Seta pallida, apice paullo ^ncrassata, subsemuncialis. 

Capsula subincequalis, dorso paullo convexior, ore obliqiusculo 
dilatato, fusco-brunnea, sicca sfepe erecta. Membrana interna 
cohaerens, stipite crasso ihsidens. 

Peristomii dentes madore apicibus tantum inflexi, rubro-coccinei, 
pujcbre trabeculati, ad medium circiter bipartite sub lentem 
centiea augentem leniter striati, ciliolis inaequalibus apicibus 
paullo pallidioribus. 

Sporula insequalia, immersa rotundata, lsevia, diapbana. 

Operculum e basi conico -bemispbaerica longe et oblique rostra- 
tum, capsulam sequans vel paullo excedens, pallide rubro- 
br unn e um ^ 

Calyptra dimidiata, lsevis, integra vel basi aliquoties fissa. 

Species perpulchra sequenti valde affinis, 

G. Fissidens areolatus , Griff. 

Caule simplici, foliis ligulato-scalpelliformibus apice rotundatis 
marginibus simplicibus integerrimis pericbaetialibus conformi- 
bus, seta laterali curvata, capsula nutante ovato-oblonga, oper- 
J culo subcampanulato rectiuscule rostrato. 

Hab : In rupibus madidis umbrosis Mumbree. 

Uncialis, vej saspe digitalis ; caules ascendentes. Folia longitu- 
dine eub-biliaealia, latitudine i linealia, percursa , vena infra 
mucronulum brevem evanida. diapbana, areolis pro genere 
maximia rotundatis vel angulatis. Seta plerumque singula 

• cuique cauli. Capsula etc prsecedentis sed minor. 

Species formpsa, prsecedenti affinissima, discrepans prsesertim 
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foliis apice rotundatis, marginibus simplicibus integerrimis et 
areolis conspicuis. Operculum etiam paululum forma difFert. 

■ Fissidens sylvaticus , Griff. 

' Caule simplici, foliis Uneari-scalpelliformibus subintegerrimis mar- 
gmibus simplicibus perichsetialibus intimis subsimilibus, seta 
basilari caule duplo longiori, capsula cemua vel nutante ovato- 
oblonga, operculo longe recteque rostrato, calyptra subu- 
lata. 

Hab. In ripis sylvarum Mumbre. 

Caulqp ascendentes, bi-tri-linfeales, basi interdum innovantesi 
Folia sub-8-juga, acuta, integral vena in mucronem excurrenti 
predita, inconspicue areolata. F. perichaetialia, uti in omnibus 
aliis setis laterailbuS vel basilaribus gaudentibus, diversiformia, 
exteriora convoluta fere mntica, interiora basi convoluta, cus- 
pide ensiformi prsedita, ideoque foliij caulinis subsimilia. 

Seta erecta, solitaria necne, pallida, caulem duplo triplove super- 
ans f apice incrassata. Vaginula brevis. Paraphyses sub null ae 
Pistilla plura. * 

Capsula paullo inaequalis, dorso convexior, ore lato, collo constric. 
tiusculo. Membrana interna fere omnino libera, breviter sti- 

Peristomium madore arete inflexile, rubro-coccineum, dentes pro- 
funde bipartiti, ciliolis inaequalibus, asperulis. 

Columella brevis inclusa, cylindradea, apice truncata. 

Sporula fusco-brunnescentia, minuta, laevia. 

Operculum e basi convexa longe recteque subulatum, capsulae 
longitudine. 

Calyptra subulata, rectiuscula, basi in unico exemplo maturato 
viso integerrima ! 

An satis distinctus a D. taxifolio. ? 

8. F . taxifolius , Hedw. 

Ad marginem sylvee Mumbree. 

Var: A. Calyptra longissime subulata, demun breviter subdimi- 
diata, apice curvata, stylo apiculata. 

. Hab : In terram Mumbree, 
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Efructiferi. 


9. Fissidens . 

Hab : In rupibus rorantibus, Moflong. 

Caules repentes ramosi. Rami subunciacis, ascendentes. 

Folia leviter falcata, subsecunda, linear* scalpelliformia, obtusa, 
omnino mutica, inconspicue areolata, marginibus simplicibus 
integerrimis, vena intra apicem evanida. 

Habitus F. areolati et nebilis, quibus ob ramificationem verisimi- 
liter affinis. Frope F. jungermannioidem locandus.^ 

10. Fissidens . 

Hab : In arboribus prope speluncas Moosmai. 

Caules longissimi, repentes, rqmosi. Rami subascendentes, fus- 

co-lutei. 

Folia arctissime disticha, seniors brunnescentia plus minus di- 
sticha, scalpelliformia, acuta, percursa vena solida sursum 
flexuosa intra apicem evanida, marginibus simplicibus subin- 
tegris apicem versus minutissime serruatis, areolis incon- 
spicuis. 

Habitus fere Neckerae. An affinis F. adiantoidi.^ 

Didymodon, Hedw. Hook.— Trichostomum, jbrid. ; 

« expte. 

1. Didymodon pomtforme, Griff., 

Caule simplice, foliise lanceolato-acuminatis carinatis integris 
perichsetialibus acuminatissimis, capsula erects ovato-globosa, 
operculo oblique rostrato capsulam sequante. 

Hab : Rip®. Myrung. 

Caules erecti, filiformes, alteri simplices apice discoideo-gemmi- 

• formes graciliores, alteri ixmovationibus ramosi setigeri. 

Folk siccatiotfe folcatim subsecunda, humore seepius ascen- 
dentia, anguste laneeolata, pnedita intra apicem vena crassa 
evanida, areolis fosiformi-angulatis majusculis. 

Pericbsetkdia majors, iineari-laaceolata, vena breviter excurrente, 
ssepe subsecunda. 
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Vaginula mediocris. Paraphyses paucse, breves. Pistilla pau- 
ca. 

Seta terminalis vel ob Innovationes lateralis, viridescens, sicca 
tortilis. * 

Capsula erecta, o^to-globoap, saturate brunnea, annulo com* 
pleto prsedita. 

Peristomium e dentibus 16 ? brevibus plano-subulatis, setaceis, 
irregularibus, basin versus bine illinc irregulariter nexis et 
varie perforatis, scabrellis, apicibus opacis. 

S^orula globosa, in acervulo ochroleuca. 

Coftmella inclusa. 

Operculum e basi convexiuscula longe et oblique rostra turn, 
capsule saepe paullo longius. 

Calyptra dimidiata, lsevis. 

Peristomium magis Trichostomi. 

Adsunt in axillis foliomm sHperiosum caulium apice disco- 
ideorum mass® levissimo tactu separ&biles, irregulares, ovatae 
vel ovato-fusiformes, cellulo so - areolatae , continentes granulas 
mobiles difformes. 

Var. A. Caules magis elongati ; peristomium fugacius. 

HaJ>> Rupes ripseque MaamldO, 

yar.^feiV Minimus, vix triinealis ; capsula suburceolata, castaneo- 
brunnea, peristomii dentibus per paria approximates, lutescenti- 
fuscis, apice hyalinis. 

Hab : Myrung. 

2. Didymodon squarrosus , Hook. Muse. exot. 10. t. 150. 
Trichostomum squarrosum, Brid. Bryol. Upiv. 1. 498. 

Hab : iErbores pinetorum Moflong, ubi rarus. 

Caules interdum simplices. Foliorum margines a medio 
deorsum recurvi. 

Capsula exannulata. Peristomii dentes breviusculi, e ciliolis 
setaceis, articulatis, vel arete cohaerenfibus, vel ope substantiae 
aspectu gelatinosae semiopacae annexis. 

Operculuv^ capsula duplo fere brevius. 

Figura Hookeriana cit&ta articulationes dentium non ostendit 
lineaque junctionis nimis regularis videtur. 
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3. Didymodon longtfolius , Griff. 

Caule simplice flexuoso, foliis patentissimis squarrosis ldnceolato- 
linearibus carinatis subintegerrimis, capsula cylindracea, pe- 
ristotnii dentibus sedecim, Qperculo loqge subulato. 

Hab : Rip® Surureem. 

Caulis vix semuncialfs. Folia siccitate marginibita involuta. 
tortilia, humore patentissima vel patenti-recurva, superiora 
ascendenti-patentia^raro subsecunda, e basi anguste lanceolate 
linearia, longa, concavo-carinata, sub lente fortiter augente 
minutissime crenulata, percursa vena iu apiculo diaph&io brevi 
subexcurrente ; areolis minutis quadra tis. 

F. Perichsetialia conformia, majora, ascendentia. 

Seta terminalis, capillacea, siccitate spiraliter torta, vix 8 linealis. 

Vaginula cylindracea, angusta. Parapbyses paucae. Pistilla 
plum, stylis longis. * 

Capsula anguste cylindracea, brunnea, sicca irregulariter sulcata ; 
os incrassatum, rubro-coccineum. 

Peristomium siccum erectum, madidum, connivens, e dentibus 
1 6, * brevibus setaceis subinsequalibus, simplicibus perparia 
(ssepe obsolete) infra medium ope trabecularum irregulariter 
nexis, subdiaphanis, transversim* obsolete linears^rregu^ariter 
marginatis, aurantiaco-rufis compositum. 

Sporula rotundata, lsevia, iqi acervulo, fusco-lutescentia, immersa 
hyalina immixta corpusculis aliquoties majoribus rotundatis 
opacis. 

Columella truncata, filiformis, inclusa. Operculum e basi brevi 
conicePtange recteque subulatum, capsula dimidio brevius. 

Calyptra dimidiate, parte fissa semel torta. 

D. squarroso. Hook, propinquius, discrepans caule simplicf, 
foliis angustioribus integris, dentiumque peristomii nu- 
mero. 

4; Didymodon perichatialis, Griff. 

Cuale elongato ramoso, foliis patenfcissims lanceolato-linearibus 
carinatis aoutis i^argiuibus incrassatis integerrimis, perichetia- 
libua interioribu* circa setam convolutis longissime subulato- 
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acuminatis, capsula inclinata subcylindracea, operoulo longe 
et oblique rostrato. 

Hab : Rupee arboresque Myrung et Nunklow. 

Caulie repens. Rami ascendentee. 

Folia siccitate tort^Jia, margiqe involuta, humore patentieeima vel 
patenti-recurva, e basi lanceolata longe linearia, percursa vena- 
crassa in mucronem brevem excurrente, areolia minutissimis 
opacis punctiformibus. 

Pericheetialia solidisenia, exteriora caulinis consimilia, superiora 
longissime circa eetaxn convoluta/ intima eetam ssepe supe- 
rwitia, acuminibus plano-tu^ulatis cirrhosis, ssepe spiraliter 
tortis, reflexis vel patentibus. * 

Seta ob innovationes lateralis, vix uncialis, pallida, sicca torta. 

Vaginula longissima, anguste cylindracea. Paraphyses plures 
breves. Pistilla pauca. * 

Capsula rarius erecta, inequilateral^, cylindraceo- ovata, utrin- 
que attenuata, exannulata, fusco-brynnea, sicca saeparcuata. 

Membrana interna libera. 

Peristomii dentes per paria obsolete approximati, profunde bi- 
partite, (raro tripartiti), laciniis discretis vel hie illi, nexis, vel 
omnino cohserentibus, pallide rubri, apicibus albidis opaco- 
puncfeatis, lineis longitudinalibus indistinctis. 

Sporula fusco- ochroleuca, subrotundata, lsevia, majuscula, im- 
mersa hyalina. 

Columella inclusa, miniata. 

Operculum capsula £ bre vius. 

Calyptra magna, capsula langior, dimidiata, caduca. 

Habitus quodammodo Rarbularum ramosarum. 

Haec species, cum D. squarroso et longifolio, Trichostomo Bridelii 
pertinet. 


Funaeia, Hedw. 

1. Funaria hygrometrica , Hedw. 

Hab ; Colles Khasiyani, ad Maamloo et Moflong. 
Statura magnopere variat. 
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Mb 

I * I'JWJW * 

#. tkmrik kpi^<fa $ Griff, 

(tattle simpliee; foliis lineari oblongis carinate incurvis flexuosis 
* Integra, vena completa seta, elongate recta, capsula sulcata 
elongato^pyriformi, opercuty convexo. f 
Hab : Sylvae, Myrung. 

Omnia prmcedehtis, saltern quoad plantam Kbasiyauam, sed folia 
humore siccitateve incurvata, flexuosa, carinata, longiora, seta 
longissima, 2-2^ uncialis, recta, peristoma interioris ciliis basi 
altius connatis, opercufoque medio vix depresso. 

An vere distincta species ? pifF. calvescens ? sed folia «unquam 
plena ? 


Bartramia, Hbdw. 

« 

1. Bartramia fontana , Suz. var /3 marchica , Hooker et 

Taylor Muse. Brit* p. l4>7. t. 23 . Philonotis marchica, 

Brid. Bryol. Univ. 2 . p. 23 . 

Hab : Arenosa, Bogapanee. 

2 . Bartramia sabulosa , Griff. 

Caule fasciculatim ramoso, ramis cylindraceis, fafBJ*Sftipressis 
e basi lanceolata acuminatissimis minute serrulatis vena in 
subulam longam denticulatam excurrente, capsula subglobosa 
inclinata sulcata, operculo convexiusculo. 

Hab : Ripse arenosse rivuli Maamloo agri singfoensis, et Deboro 
ad Kusoodoo et Rangagurrab. 

Caules s|)>erecti. Rami extrorsum curvati, interdum secundi. 

Folia arete adpressa, ramulorum novellorum siccitate ssepe ascen- 
denti-patentia, interdum subsecunda, pericheetialia longius su- 
bulata, marginibus recurvis. 

Seta subuncialis vel ultra. 

Capsula insequikfteralis, maturata brunnea profunde sulcata, 
ore obliquo paullo constricto. 

Peristomium exterius humore connivens j dentes {dano*subu]ati, 
trabeculati, plerumque simplices, aliquando vestigia composi- 
tionis hie illic o^tendentes, rufo-brunnei. 


Mmokgio 

Interioris membrana lutescens, ftedCbies 
plicae minute perforata ; aUk profande Ibipritfiffe, 
mterdusn apice cohM^xffime, mterdum <fiv^genribu*, v db* 
nubus (plicis altemantibus) nudis vel ciliola minut&gerentibus. 

Sporula aordide lutgscentia, roiformia, $el oblonga, sublaevia, 
immersa opaca. 

Columella brevis indusa. 

Operculum convexiusculum centro depressum. 

Var. as. Statura multoties minor, |olia patenti-ascendentia Ion 
giora, saepe subsecunda. 

Hab *In ripia Nunklow. Brid. B. ithyphyloe, fere omnino con- 
venit. * 

Prsecedenti nimis affinis ; differt tantum foliia magis planis et 
adpressis, angustionbus, vena in subulam longe excurrente- 
operculo convexiusculo (nec comco) peristomiisque magis 
evolutis. 


3 . Bartramia speciosa, Griff. 

Caule vage et fasciculatim ramoso, foliia patentibus lanceolato, 
acuminatis mmutisaime serrulatia vena agicem attingente, seta 
longiuscula, capsula mclmata ovato-rotundata sulcata. 

Hab : In ck^libus Aborendibus in ripia arenosis. 

Caules dense radiculoso-villosi, steriles saepe simplices; rami infe- 
riores vagi, superiores dense fascjculati et fa&tigiati. Folia laxi- 
uscule imbricata, sicca patenti ascendentia striata, madida 
patentia sublaevia, interdum horizontalia, concaviuscula, sub 
lente modice au gente minutissime serrulata, vena tenui com- 
plete percursa, marginibus infra medium plus miSRis recurvis. 

Perichaetialia subconformia, minora. Vaginula mediocris. Pa- 
ralyses paucee* Pistilla plura. 

Seta subterminalis, vix uncialis, recta, crassa, rubra. 

Capsula madida leviter sulcata, sicca crebre sulcato-striata, fere 
horizontalia, rubro-brunnea. fl 

Membrana interna libera. 

Perietomii exteriora dentes lAti, brunneo rubri, lineis transversis 
bio iHic lmeolis binia vel tends longitudinaliter con- 

nexis crebre et conspicue notati, intus trabeculati. 

3 v 
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Intcrioria membrana lutescens aedeciea plicata, ciliia profund- 
bipartitiB, segmentis acuminatis ssepius convergentibus, cilios 
lis irregularibus, ssepius binatim compositis liberie vel ciliis 
adhferentibus inteijectis. 

Sporula sordide luteacentia, vubrenifornua, subleate fortifer aug- 
ente minutiasime scabrella, immersa opaca. 

Columella inclusa, magna, trigona. 

Operculum et calyptra desiderata. 

Proxima videtur, B. f tox^eutosse. Hook Muse. exot. p. 15. t. 19. 

(To be ymtinued.) 


The wild Sheep of Afghanistan — " Koh-i-poombur” of the 

Afghauns . — Bearded Sheep of Pennant ? by Capt. Thos. 

Hutton, Bengat Army . 

Ovis Cycloceros, Nobis. Plate xix. 

Among the many novel and beautiful forms which the 
late campaign in Afghanistan has presented to qyr. L notice in 
the Zoology of that country, by no means the least curious « 
and worthy of attention is the wild Sheep, which forms the 
subject of the present paper. 

It is now long since Pennant recorded the existence of an 
animal, which he but imperfectly described, and to which 
he applied the name of the “ Bearded Sheep.” 

Subsequent authors were unable to determine this species, 
until an animal was discovered at Cairo, by the eminent na- 
turalists attached to the French expedition into Egypt, 
which was described by M. O. St. Hilaire under the title 
of the “ Ruffled Mouflon,” (Ovis omata). 

This animal “Messrs. Cuvier and Desmarest have consi- 
dered identical with Pennant's “ Bearded Sheep,” and ac- 
cordingly the two are now blended, and stand in our systems 
as the •• Bearded Argali,” or u Ovis tragelaphns 



515 


The wild Sheep of Afghanistan. 

I am inclined to think,, however, that the animal under 
present consideration, may lay as good a claim to the name 
of Bearded Sheep, as the Egyptian species, and is more 
likely to have been the original from which Pennant took 
his description than«the letters To avoid confusion, however, 
I have thought it better .not to interfere with established 
names, and I shall therefore distinguish the Afghan Sheep 
by the title of “ Qvis Cycloceros," a name which is founded 
on the circular direction of the horns* 

A fulj grown individual ofirthis beautiful and remarkable 
species stands, according to Captain Hay’s observations,* 
about three feet four inches at the shoulder ; from nose to 
tail five feet four inches in length ; horns two feet six inches 
long, and 12 inches in circumference at the base. This 
however must be considered (he description of an aged 
individual. . 

The measurements of a four year old specimen, living in 
my possession at Candahar, were as follows : — 

Height at the shoulder two feet eight inches ; leifgth from 
the muzzle to the insertion of the tail four feet one inch; 
and the tail itself, which is flat, narrow, and tapering, is four 
inches to the end of the hair, which however scarcely ex- 
tends beyond it ; beneath, the tail is naked. All the upper 
parts of the body are of an uniform yellowish or fawn coloured 
brown ; beneath, and on the inside of the limbs, white ; knees 
and fore pasterns pale coloured or dirty white ; inside of the 
hams and buttocks, white ; the face bluish grey, and about 
nine inches long from between the horns to the muzzle : fore- 
part of the fore-legs, greyish also ; a beard commences under 
the jaws, where it is divided into two lobes, but immediately 
unites, and forms a black fringe depending from the jaws 
to the chest. From this character, if this be the Bearded 
Sheep of Pennant, the name was derived. The tip of the tail 

> , . 1 F 

* Journal of the Aiiatic Society, No. 100, p. 440. 
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is brown. In all other parts of the animal’s body the hair is 
stiff, and uniformly short and close lying during the summer, 
at which season also the colours are the palest ; in winter 
the coat is coarser and less smooth, and of a darker shade 
of brown, having beneath it adne soft short fleece, which, as 
in the Goats, is displaced in spring. 

The beard in full grown individuals is long, thick, and in- 
terspersed with white or grey hairs ; « the commencement 
of it beneath the articulation of the jaws turning white with 
age, as does also the tail, and the upper parts generally 
become interspersed with tKe same colour. 

The remarkable fringe along the throat is strikingly con- 
trasted with the uniform colour of the body, and at once 
furnishes a well defined line of distinction between this, and 
every other known species. . The horns when mature, attain 
to a length of 2 feet, 6 inches ; they are curved strongly from 
the base, laterally, posteriorly, downwards, and again up- 
wards, forming nearly a circle ; the internal diameter of 
which would be about 8 inches and a half ; and the external 
diameter over all, 11| inches. 

The horns may be termed semi-spiral, th^tips alone in 
mature specimens, taking a slightly forward turn. 

The form is triangular % they are strongly wrinkled, and 
the annual markings of increase are prominent; deeply 
furrowed on the anterior surface. The base of the triangle 
forms the anterior side of the horn, which is rather more 
than three inches in breadth at the base; the sides are 
equal, being three inches and three quarters in breadth, and 
giving altogether a basal circumference of about 10J inches 
to a horn of two feet one inch in length. In older specimens 
it is more. 

v The profile is either not at all, or but very trifiingly 
arched ; the muzzle clothed, and there is a moderate sized 
lachrymal sinus/ which appears to secrete, or at all events 
contains, a thick gummy substance, of good consistency, and 
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of a dull greyish .colour. The Afghan and Belooch© hun- 
ters, more especially the latter, make use of thia gum, by 
spreading it over the pans of their matchlocks, to prevent the 
damp from injuring the priming. 

When in a state ofi inactivity, the hind quarters are raised, 
as in the annexed faithful representation, much higher, than 
the withers, which gives a stoop to the attitude, the body 
sloping sensibly from the rump to the shoulder. 

The legs too appear long for the proportions of the neck, 
and in Reding, I observed that the animal almost invariably 
kept one leg bent, to enable it to reach the herbage. • This 
structure although apparently inconvenient on level ground, 
would by no means be found so on the sideB of the steep 
acclivities, where the species loves to roam. The ears are 
shaped like those of an antelope, are of moderate size, and 
carried erect. 

The Bearded Sheep inhabits the mountainous tracts of 
Khorassan, being found throughout the Soolimoaun, Kojeh 
Amraum, Hindoo Kush, and Huzarreh Hills, and probably 
extending into Bokhara; it occurs likewise in the neigh- 
bourhood of 'Herat, and is said to be known in Persia. The 
exact limit of its range is not yet ascertained, but it is pro- 
bably extensive. 

They are found at less elevations than the Goats about to 
be described, and during winter frequently descend to the 
plains and valleys in small flocks. They are pursued by 
the hunters for the sake of the flesh, which is good and 
well-flavoured ; while the horns are placed, as are those of 
Goats, as trophies of success, and proofs of skill, upon tombs 
and temples. 

When taken young they are easily domesticated, but the 
Bams are treacherous, making sudden and fierce attacks 
upon 'unarmed persons. 

Although they become tame, and will breed readily with 
the domestic Sheep, yet they do not seem to consider them- 
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selves as part of the flock; or in their proper sphere! keeping 
generally aloof, and . striking fiercely at any male that, may 
happen to approach them. 

One of these animals was brought by a chief from the 
Huzarreh hills to Candahar,sand kindly presented to me by 
Mayor Leech, then Political Ageyt at that city, a gentleman 
whose liberality in furnishing information and assistance on 
all* -occasions, is as proverbial among those who enjoy the 
pleasure of his acquaintance, as his knowledge of the country 
and of the people, is deep an<k extensive. 

This specimen was a yoyng male of about four years old. 
It had been taken on the hills when quite a lamb, and 
brought up in the house, evidently in close confinement, as 
the hoofs had grown out of all natural proportion. By 
turning him loose into, a large court yard, this defect was 
soon remedied, by the hoof splitting off, and wearing down 
to the natural size. 

In a few days he felt perfectly at home, and reconciled to 
his new abode, and charged all intruders with, a spirit and 
determination that soon left him in undisputed po ssession 
of the yard. A native servant who fed him, andf%iyself, were 
soon the only persons he would allow to approach him with- 
out charging ; but I generally carried a short thick stick in 
my hand, which he had, I suspect,, a greater respect for, than 
for me. 

His mode of attack was singular, partaking more of the 
manners of the goat, than of the sheep tribe. 

Instead of charging and throwing in the whole weight of 
his body, as the tame ram does, he galloped quickly up till 
within a few paces, and then rose on his hind legs with his 
head thrown threateningly on one side n e»ctly similar to a 
goat* ; Li this manner he made a cut down, and a jerk up, 
with the ribbed front of his cimetar-ahaped horn, as with a 
sabre ; and on one or two occasions when he attacked a 
large tame ram, which was a noted bruiser, he conquered 
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him by the sheer novelty of his mode of fighting, always 
closing at once with his adversary and catching him across 
the face and nose with a sharp drawing cut or jerk of his 
head, and then, bounding out of the way before the blow 
could be returned. 

His action was in general leisurely, and far less active than 
the goats, though he would frequently at a bound reach the 
top of a wall six feat from the ground, and then drop over. 
When irritated, or in a frolicsome mood, he would throw 
back hi^ head, and bound along heavily, with all four feet 
off the ground at once, like the .antelope, but with none of 
the light and graceful ease, which is so beautifully charac- 
teristic of the latter animal. 

The female I have not seen, but she is said to be similar 
to the male in all respects, witji the.exception of the horns, 
which are much smaller, and rise upwards and backwards. 

This animal is found to differ from the “ Ovis tragelaphus” 
of the French naturalists, in having no hairy appendages on 
the shoulders, nor any tuft of hairs at the end o£ the tail ; 
in wanting the medial dark line between the colours of the 
upper and under sides, and in possessing a black line of 
hairs along the throat and dewlap, instead of being, as in the 
Egyptian species, of a brown colour, nearly uniform with 
that of the body. 

It differs also very materially in the figure of its horns, 
which are decidedly triangular, while in the other species 
they are said to be quadrangular. 

The usual length of beard is in adult specimens about 
five inches long, and it commences at the angle of the jaws, 
where there is a strong muscular fold on the sides qf the 
throat ; from this the hair extends to the chest in a simple 
black line, and terminates between the fore legs. In young 
specimens this hair is not elongated, nor does it become so 
until ahoutlhree or four years old, but forms merely a black 
line from which the beard afterwards springs, and gradually 
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increases with age. The tuft at the end of the tail in the 
Ruffled Mouflon, is entirely wanting in the Bearded Sheep ; 
the length of this appendage is also different, it being two 
inches shorter in the latter species. 

The horns in both are wrinkled most strongly towards 
the base, nearly smooth at the extremity, and ending in the 
Bearded Sheep, in a flat obtuse point, which is slightly turn- 
ed outwards, or rather forwards. In old specimens in both 
species, they are closely approximated at the base, and curl 
strongly round in a circular direction. 

If it be thought necessary to trace the derivation of our 
domestic breeds from the wild stock of each country, this 
species is the only one from which the flocks of Afghanistan 
could have descended, for it is the only wild species known 
to the people. , , 

It so happens, however, that the wild breed has a tail of 
only four inches in length, which is narrow , and tapering; 
whereas the domestic breed is a variety of the well-known 
“ Oats sieatopyga ,” whose tails often attain to such a size as 
to impede the animal’s motions, and are so broad as to cover 
the whole of the rump as far down as the hoflghs ; and in- 
deed it is said, that in some parts of the country, they ac- 
tually reach the ground, and are supported on wheeled trucks 
to enable the animal to move about. 

It is evident then from this characteristic alone, that the 
Bearded Sheep has not in any way contributed to form the 
domestic stock of the Afghans ; for if Pallas be right in 
attributing the enlargements of the tail to the peculiarities, 
of pasture, why has it not had the same effects upon the 
wild, as upon the domestic race 2 Pasture, however much it 
might influence the secretion of fat, could never lengthen 
qn animal’s tail by several vertebra, which if the domestic 
breed has sprung from the wild one, it must have done in 
flte present instance. 

There tee other marked distinctions, however, which will 
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be at once apparent, on comparing the skulls of the two 
speeies ; in the Ovis steatopyga , the horns have the anterior 
surface rounded, instead of flat; they are spiral from the 
very base ; only semi-triangular, and with the superior edge 
rounded and folding«over ; the space between the orbits is 
one-fourth greater, and the chaffron is strongly arched, all 
of which characters are wanting in the wild race. 


" Borz" of the Afghans — Wild Goat of Afghanistan , 

“ The Paseng ” of Authors. By Captain Hutton. 

• 

Capra jEgagrus, Pallas. Plate xix. 

> * 

This noble animal is an inhabitant qf the mountain dis- 
tricts of Afghanistan, especially among the lofty crags of the 
Soolimaun and Pisheen Hills, where it chooses the most in- 
accessible place for its haunts. It is, however, likewise found 
in other places of considerable elevation, and may be said to 
range more or less abundantly over the greater part of Af- 
ghanistan and Persia. 

The height of a full grown individual living in my pos- 
session at Candahar, was three feet and one inch at the 
shoulder ; from the muzzle to the extremity of the tail five 
feet one and half inch ; length of the tail from its insertion 
to the tip of the hair five inches. The horns differ in 
length, according to the age of the animal. Those of the 
specimen above mentioned, measured along the curve from 
base to tip, three feet and four and half inches. Width be- 
_ tween the tips twenty-two and tliree quarter inches. Basal 
circumference eight inches. It was said to be nine years 
old, judging from the joints of the horns. 

In the female, the horns are much smaller. I have one 
specimen, whose measurement is as follows: length along 
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the curve from base to apex thirteen inches ; distance apart 
at the apex five and half inches ; distance apart at the base 
one and quarter inches ; basal circumference four inches ; 
length of face from anterior base of horns to the muzzle 
nine and quarter inches ; breadth across the face from the 
inner canthus of each eye four and half inches 5 breadth 
between the ears five and quarter inches ; length of ears 
four and half inches ; length from the*inner canthus of the 
eye to the end of the muszle five and half inches. 

Another one measures along the curve one foot between 
the apices four inches ; distance apart at base one inch ; 
basal circumference three and half inches. 

A third measures along the curve eight and quarter inch- 
es ; distance apart at the apex five and quarter inches ; 
distance apart at base, one inch ; basal circumference three 
and half inches. 

The horns in all are much wrinkled with transverse rugae. 

In the male the horns are very lprge, semi-elliptical, 
curving strongly backwards, and gradually outwards towards 
the apex ; approximated at the base ; divergent at .the sum- 
mits ; transversely wrinkled ; the annual markings of increase 
very strong and remarkable, standing forward on the ante- 
rior edge or angle in prominent, somewhat, rounded knobs. 

This is a peculiarity caused by the acute edge of the horn 
being chipped and worn away by friction and combat ; and 
the horn being thickest and hardest at the joinings or annu- 
al additions, resists the blows which it receives, which the 
intervening space is incapable of, and the knobs or projec- 
ions are thus left at each annual joint. At the base there- 
fore the horns are entire, and destitute of these prominences, 
from that portion°being less subject to blows and friction.' 
IPhefr colour is an earthy grey, changing to blackish at the 
.bise* 

The colour of the animal varies with age and season,' but 
it may be said generally to be of a brownish grey, more or 
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less intense. During the winter it is paler, and in old spe- 
cimens altogether pale grey, with the exception of the 
points about to be noticed. 

The face, in the mature male, is of a deep sooty brown, ap- 
proaching to black, interspersed with grey at the base of the 
horns and on the cheeks ; the forepart of the throat and the 
chest are also of the same colour, which rises obliquely from 
the latter round the shoulders, and unites at the withers, so 
as to form a dark and distinctly formed collar, while the 
same colour again extends itsejf in a stripe along the back 
from the base of the horns to t}ie extremity of the tail, 
which is wholly dark brown or black. The tail is short ; 
naked beneath, and carried, when the animal is alarmed and 
on the alert, turned up, and firmly pressed against the back, 
as in the domestic species ; in general however, if undis- 
turbed, the tail is carried pendent. # 

'The beard is moderately long, of a deep brown or black, 
sometimes interspersed with a few white hairs, and springs 
from the chin. • 

The shoulders are of a deep brownish grey, which con- 
tinues down td the knees from thence to the fetlocks, and 
forms two bands round the leg, the one at the knee and 
houghs, the other at the pastern joints ; the belly and under- 
parts are whitish, with a deep brown medial line on the sides, 
which passes along the anterior edge of the hind legs. 

At the first glance, therefore, the black lines on the pale 
grey are the most prominent features, added to which, are 
the immense recurved horns and dark ljeard. 

The above, it must be remembered, is the description of a 
mature animal in its winter garb. In summer it puts on 
quite a different dress, the whole of the upper parts being of 
a yellowish or fawn coloured brown ; the mane on the neck 
and withers nearly, or altogether wanting, and the face * 
possesses a brown front or streak down its, centre, with a 
stripe of the same colour from the inner canthus of each eye 
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to the nostril ; the throat and chest. are less dark, and the 
collar round the shoulders often wanting. In immature 
specimens, the colours are much the same as those of the 
summer dress of mature individuals, but the dark lines are 
always less intense and often indeed are nearly obliter- 
ated. 

The adult female has the colours of the upper parts grey, 
with a shade of pale brown over all ; f Jthe face possesses a 
broad dark brown stripe down the centre^ with another 
from the inner canthus of thg eye to the nostril ; some pos- 
sess others want, the dajk dorsal stripe ; and slie has no 
beard whatever. 

In very young specimens, or those that come under the 
denomination of kids, the colour is uniformly of a fawn or 
pale brown, without a trace of the dark points ; and the 
beard in males does not appear until about a year old ; the 
horns pierce through at about the third month. 

The attitude when on the alert, and springing fearlessly 
from crag to crag in the rocky fastnesses, where it delights to 
roam, is bold and haughty, giving an idea of great muscular 
strength and agility, which indeed the aniirfal possesses in, 
no ordinary degree, but its speed is not sufficient when it 
descends to the plains tp preserve it from the greyhound. 
It is, however, only when driven from his haunts by the 
intensity of the winter, that he condescends to visit the 
lowlands, and that but rarely happens. 

The shoulder has every appearance of great muscular 
power, and is, what in a horse would bet ermed “ heavy.” 
The neck also is massive, doubtless for the purpose of 
enabling it to support the enormous horns which grace 
its bead. The bind legs are generally kept somewhat in a 
crouching attitude, as if ready for a sudden spring in case 
of alarm; this attitude imparts a wildness to the general 
character of the animal, and at the same time gives it the ap- 
pearance of being much higher at the withers than at the 
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rump, and the back .consequently appears to slope gently 
from the shoulders to the hind quarters. This feature is 
much heightened by the occurrence along the back of the 
neck and on the shoulders of long hair, which stands up 
erectly, so as to foriji a well-parked mane, which when the 
animal is alarmed or angry, becomes a very prominent cha- 
racter. This mane is dark coloured, and forms part of the 
black dorsal line. .The head is usually kept stretched out, 
as it were, afid the expression tip face is gentle though 
somewhat wild. 

9 9 

The attitude and general character have been very suc- 
cessfully represented in the accompanying copy of a drawing 
by my friend Dr. P. F. Baddeley. 

Its usual quick pace is a kind of canter, which among the 
hills enables it rapidly to evade pursuit, but is not nimble 
enough, nor is the stride sufficiently long, to suit it to the 
plain lands, though for scaling mountainous heights it is 
admirably adapted. The leaps they take are tremendous, 
and almost pass credibility. An old male whigh was for 
some time in my possession at Candahar, and had been 
taken by grtyhounds in a valley while weak and emaciated 
at the close of the rutting season, often sprung up to the 
top of a wall twelve feet high, ^hich formed one side of his 
enclosure, and after looking round him for a minute or two, 
with an evident desire to attain to a still more elevated 
position on the roof of the adjoining buildings, he would 
drop suddenly from the wall to the ground, and then stand 
as if rooted to the spot, and without having received the 
slightest impetus or tendency to fall forward a few paces, 
which most animals receive when leaping down from a 
height. This faculty or power of stopping dead-short , must 
be of the utmost service to the animal, and enables it when 
springing up or down among its native rocks, to check it- 
self, and stand fixed statuedike on the instant, and so avoid 
falling into the yawning chasms and precipices of the moun- 
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tains, down which an animal not endowed with this pow- 
er, would inevitably be hurled headlong, and dashed to 
atoms. 

Another curious and most interesting circumstance I 
several times witnessed also l9 ,and one {hat evidently evinces 
On the part of the animal, a knowledge that his horns are 
given him for other purposes than as the mere weapons of 
offence or defence when combating with, his species. 

I had often wondered, while watching the rapid springs of 
this animal, of what use such ^enormous horns could be, and 
whether they were not to all appearance more likely to 
encumber than to be of use to it. One morning, however, 
the goat had by a side leap against a wall managed to throw 
himself to the top of a large and lofty gateway, about twelve 
feet from the ground ; this he constantly did. 

In dropping down again from this height, he made no use 
of the side wall by which he ascended. On the morning in 
question, his foot sljpped just as he was dropping off, and 
being thus thrown violently forward off his balance, he 
would, but for his horns, have severely injured his knees and 
skull ; but no sooner did he feel himself fallin^fthan he bent 
his chin firmly down upon his breast, so as to bring his long 
recurved horns to the front, and upon these he received the 
shock of his fall, without sustaining the slightest injury. 

His instantly resorting to this manoeuvre on several similar 
occasions, clearly convinced me, that he knew how to turn 
his horns to a good account, and proved that they are both 
in size and shape well and wisely adapted to protect the 
animal from the death, which a false step would almost in- 
variably lead to, were he unprovided by nature with a suit- 
able jp^teetion. Hence we should learn to pause ere we 
proqpUjncc the gifts of the Allwise, disproportioned, or ill 
adapted to an animal’s mode of life, and we should leariUio 
aeeatid to acknowledge, that nothing has been made in vain, 
or Without positive and peculiar use, according to the de- 
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claration* of Him, who created all things, and “ saw that 
they were good? 

The female having far shorter and smaller horns, does in 
no wise invalidate this opinion, since it is a well-known fact, 
that in the Caprine tribe the female is far quieter, and less 
restlessly inclined than the males, and therefore much less, or 
perhaps not at all, subject to the same accidents. So well 
known is this fact te the mountaineers of the Himalyan dis- 
tricts, that the traders who carry tho produce of the lower 
tracts to,the regions of Tartary, invariably transport their 
merchandise laden on the backs of females and emasculated 
goats and sheep ; a few males only being preserved and left 
at home to perpetuate the breed. The same mode is 
adopted by the mountain shepherds of Afghanistan, to pre- 
vent the animals wandering from the«flock, when at pasture 
on the heights. • 

The eye of this species is of a fine light hazel, or bright 
brown. There is no lachrymal sinus, and the males have 
the strong odour, which is characteristic of the tribe, and 
which Mr. Hodgson has so happily seized upon as a generic 
distinction between the goats and sheep. 

These animals inhabit the highest mountains of Afghanis- 
tan, keeping as near as possible i;o the snows, and they ap- 
pear to be abundant in certain localities, both in the Huz- 
zarreh and western ranges. In the summer it is difficult to 
procure them, owing to the inaccessible nature of their rocky 
retreats, but in the autumn and winter, when the inclemen- 
cy of the season forces them to descend from their exalted 
stations to the lower range, they are shot, or even occasion- 
ally run down with greyhounds. 

Like the Wild Sheep of the American itocky Mountains, 
they are fond of entering caves in search of saline efflores- 
cences, and are thus occasionally captured alive ; to do this 
however is a task of much danger, as the animal, if brought 
to bay, becomes furious, and charges with such impetuous 
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force, that a man would infallibly be borne down by the 
weight, and probably dashed to pieces. 

They are generally secured by entangling their horns 
with ropes, and thus rendering them harmless. 

It is doubtless this habit of entering»caves, that has given 
rise to the native idea of their living in them. 

- During the winter time, these animals possess beneath 
their hairy covering a soft wool, of exquisite quality, and of a 
pale grey or nearly whitevcolour ; the hair at this season too 
is much longer than in summer, but at no period C can it be 
called long. As the sumpier approaches, the soft under- 
coating of wool gradually detaches itself from the skin, as in 
the domestic goats and camel, and is slowly thrown off 
together with the winter coat, which yields to a yellower 
brown hair, which forips the. summer clothing ; this latter is 
likewise much shorter than that which it displaces. 

In most immature specimens, the dark collar is wanting, 
and the dorsal stripe often obscurely perceptible, aqd indeed 
sometimes altogether imperceptible. These seem to be 
more especially characteristic of mature or aged individuals, 
though they are not solely confined to such, e^en young ones 
occasionally exhibiting' them. In none but mature animals 
are they constant. There is also much difference in the 
size and direction of the horns, some being large, and the 
tips gradually turning outwards, others again turning in- 
wards, and some being wholly directed backwards. When 
taken young, they are readily tamed, and breed willingly with 
the domestic species. 

It has been conjecturd that the ASgagrus might probably 
be found to inhabit the European Alps, and an animal has 
been figured and described in the Naturalist’s Library under 
this name, on the authority of F. Cuvier, which is said to 
.have been captured in those mountains. 

It would however appear, independent of the fact " that 
there is no proof of the existence of the true A£gagrus in 
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Europe,”* that the animal alluded to, was a cross-breed 
between the domestic goat and the Ibex (C. Ibex,) and it is 
at all events shewn to be distinct from the Asiatic ASgagrus, 
by its having “ the face covered with long and thick silky 
but loose hair, extremely soft^f whereas in the species un- 
der consideration, the hair of the face is uniformly short and 
close lying ,* nor does the specimen in the Paris Menagerie 
at all correspond ii\ colouring, with the Asiatic form; no 
mention being made of the dark dorsal stripe, medial line, 
black facjp, neck, chest or shoulders, nor of the markings of 
the legs, or colour of the beard. # 

The present species is rendered interesting from its being 
now the prevalent opinion among naturalists, that from it 
have been derived our domestic breeds. The question not- 
withstanding is far from being decided, and a few remarks 
on the subject may therefore be considered not unworthy of 
attention. 

If the iEgagrus be the stock from which our domestic 
goats have sprung, it should follow, that the differences 
which they now exhibit in general appearances, have been 
induced by ddinestication ; and it is asserted, that the two 
breeds should be capable not only of freely producing off- 
spring together, but that such of&pring should likewise be 
capable of breeding inter se ; yet on this point there seems 
to hang something more than a doubt, for the offspring of 
the goats, which were formerly in the Paris Menagerie, 
" were either prematurely brought forth, or lived only a 
short time, in a sick or languishing condition.”]; On this 
subject I can fortunately likewise produce some additional 
testimony, which will go far to shew, that the two breeds are 
distinct species. 

* Bell's British Quadrupeds. 

f Naturalist's Library. 

% Bell's British Quadrupeds. 

3 w 
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I must here remark, however, that I do not think the mere 
fact that the offspring of the two breeds being capable of 
perpetuating the race, will at all prove the domestic goat to 
have sprung from the wild one ; for animals of the same ge- 
nus though of different speciec, if closely allied, may produce 
offspring which will breed inter se, as I have more than 
once proved with canary birds, having reared the young of a 
pair of male birds, which young again in turn produced and 
reared a brood ; the original stock in this case was derived 
from a canary and a linnet, (IJringilla Canaria and J 1 . Linota, 
Linn.) My efforts hithertq to obtain a breed from the off- 
spring of the two races, have been attended with no better or 
more satisfactory results than those which were obtained in 
Paris, but I trust ere long, to be able to throw more decided 
light upon the subject^ as I still possess a half-breed female, 
and four of her kids ( by a domestic goat. It does not appear to 
me, however, that former experiments have altogether failed; 
for the point to be decided, was, whether the offspring of 
the wild And tame goats could breed inter se, and this they 
decidedly have done, although the offspring did not live. 
The offspring never having been reared, is Wiot because it , 
cannot be produced, but because experiments have not been 
tried sufficiently often. 

It is not sound philosophy therefore to declare, that be- 
cause one or two trials have failed, that the fact will not 
eventually be established. My half-bred female has produc- 
ed at two different times four kids by the domestic goat, 
which are all healthy animals, and although she prematurely 
brought forth on another occasion two kids, which were said 
to be the offspring of her own produce, yet I have no proof 
of the fact beyond,the statement of the goatherd, who know- 
ing myiwishes on the subject, is as likely to have misinform- 
e$-*e as not. But even if he were correct, it must be re- 
membered that the still-born kids were the offspring of a 
goat, which was not above seven or eight montha old, for it 
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was born in April, and the rutting season is in October 
and November. The experiment consequently was of no 
value. 

But I think that without waiting for farther experiments, 
which after all will npt of themselves be sufficient to decide 
the question, I can furnish proof of the distinctness of the 
breeds from the following facts : — 

It will be seen, that in the foregoing description of the 
ASgagrus, the female is altogether Restitute of a beard under 

the chin, whereas in the domestic breeds of Persia and 

• * 

Afghanistan, the tame female possesses this character. The 
half-bred female in my possession, although partaking more 
of the wild, than of the tame species, exhibits the intermixture 
of the latter, in possessing a, white front to the fage, and in 
the presence of a beard . Now, as it is well known that animals 
have a tendency to return to the original and natural states, 
it should follow, (as the want of a beard in the wild female is 
a natural character ,) that if the domestic breed is derived 
from the wild one, the former on being crossed by the 
original stock, should revert to it ; and the tendency to do 
this would appear in the absence of those peculiarities which 
were unnatural . Yet this is not the case, for although the 
beard is unnatural in the wild fenjple, yet the half-breed, and 
even the third generation of the cross, retains it; thus shew- 
ing it to be a natural character in the domestic goat, and 
consequently that the two breeds are distinct. 

Besides this, it may be remarked, that in the yearling 
/Egagrus, the horns are not more than £ inch separated at 
the base, and in the adult male were only f of an inch 
apart; while the offspring of the half-bred female by the 
tame Buck, has the horns at one year ol jf rather more than 
two inches apart at the base . Again, the ears in the wild 
stock are small and erect ; so are they in the half-breed ; 
but in her Offspring by the tame goat, and in the tame breed 
itself, the ears are large and pendent. 
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The hybrid female now in my possession exhibits the 
following characteristics: — Her dam was captured young 
among the hills of Piaheen* and being brought up with the 
domestic flock* soon produced the female* which through 
the kindness of my friend Majpr Leecfy, was afterwards pre- 
sented to me. This cross stands Bomewhat lower on its 
legs than the wild goat* is far less active* and shy* and yet 
although bred and brought up among # the tame flock* she 
still partially retains ^heydis trust of the wild stock. Her 
horns are flat, and broader th,n in the true breed ; they rise 
on a level with the plane of the face, and towards the summits 
gradually turn outwards* presenting the flat surface to the 
front. The centre of the face is white, bordered with black ; 
this is derived from the domestic sire* and with this excep- 
tion, the form and direction of the horns, and a beard on 
• | 

the chin 9 she is in all respects similar to the wild breed. 
The body is of a yellowish brown, with the tail black, 
and the dark dorsal stripe ; the collar is wanting, (as is 
often the«case with the wild one,) but the chest is dark, and 
the black markings of the legs are as well defined as in 
the ASgagrus, and the ears are short, pointedfand erect. 

The winter colouring is darker, but in disposition the 
same, and the soft wool beneath the hairy coat is longer 
and more abundant than in the wild goat, and finer than 
that of the domestic one. 

In November 1839, she admitted the domestic goat, and 
on the 30th April 1840, she produced two ybung males ; 
the one was wholly black with white-spotted semi-pendent 
ears ; white frontal star, and white muzzle. 

This colouring was derived from the tame male. 

The. T $rther wasjpf a pale brown, with black face, black 
dorsal stripe, black tail, dark medial line, and the markings 
blithe chest and forepart of the limbs, corresponding in all 
'inspects tO'the wild breed. ** 

These kids were produced in a yard, where a wild ram 



Wild Goat of Afghanistan . 533 

( Ovis cycloceros , Nob?) was also confined, and they narrowly 
escaped falling victims to his violence ; they were then re- 
moved, and allowed to select their own retreat. This the 
mother did for them, by ascending a back-staircase, which 
was very dark, and 1$ d up to $ retired lumber room, where 
empty casks, &c. were kept. From this retreat the mother 
descended two or three times a day to feed, but the young 
ones, although only, possessing one-fourth of the original 
wild blood, were so shy and timgl, # that they never came 
down except during the short^twilight of the evening, when 
all was still, and the yard nearly deserted ; they then gam- 
bolled about in the cool air, retreating again to their solita- 
ry den as morning or any intruder approached. The old 
one now became bolder than before, and sometimes posted 
herself at the top of the stairs, so as to dispute the passage, 
which if a person were unprovided with a stick, she usually 
did successfully. 

The shyness of the kids was a strange feature in their dis- 
position, as the young of domestic goats are fearless, and 
troublesomely tame even from their birth, while these, with 
but a fourth part of the blood of the original wild stock, were 
so timid, as to cower beneath the touch, and even at the pre- 
sence of a beholder. Unlike th^ frolicsome tame kids, too, 
they preferred the solitude of their dark retreat, and gam- 
bolled together unseen, except by stealth, and the moment 
they were aware of the presence of an intruder, crouching 
down into a corner, and throwing timid and furtive glances 
around them. 

Even when other kids were present, they kept apart to- 
gether, and would not associate with them. This shyness 
continued until they were about six week* old, when they be- 
came more familiar, but would never allow themselves to be 
handled, \t about two months old, the horns began to pro- 
trude, and gradually the kids became bolder, and were turned 
with their mother into a flock of tame goats. As summer 
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advanced* the brown kid became much darker* and the 
whole of its previous markings were obscured* or rather 
concealed} beneath the long hair that sprung up all over it. 

The horns retain much of the character of those of the 
wild goat* but they gradually, turn sp^ally outwards at the 
end* like the tame breed. At present they are rather more 
than a year old} and in perfect health} with a short black 
beard added to their other characters. Their horns are 
now as large as those of an old Cashmere goat of six or 
seven years old. , 

The half-bred female has since given kids twice ; the first 
time they were still-born, and were said to be the offspring 
of her own produce above described ; this I doubt* as her 
first kids were scarcely old enopgh* and besides* there were 
two large tame goats in the flock* who would undoubtedly 
have kept off the young ones. The other pair were pro- 
duced when the tame bucks were no longer in the flock* and. 
my own opinion is, that the kids which are alive and healthy, 
are the oflppring of her previous produce, but of this I have 
no proof, and the goatherd says* they are not. This au- 
tumn, however, I shall probably be able to obtain a breed 
inter se , or to add farther evidence of the .impossibility of 
their perpetuating their rage 5* but whatever may be the re- 
sult, I cannot agree in thinking, that the tame breeds of Per- 
sia and Afghanistan have descended from the iEgagrus, and 
as certainly not from the species which forms the subject of 


* Since writing the above, a domestic goat lias produced a fine healthy fe- 
male kid, the offspring of the young hybrid bucks above mentioned. The kid 
has pendent ears and a few grey spots above, which are derived from the 
domestic female ; in other respects it resembles the wild stock, having a black 
dtyWa) Stripe, black marking on the fore p&Tt of the fore legs, and being of yel- 
JeSfish brown colour. 

it is at present strong and healthy, and I shall, I trust, be enabled ere long to 
settle the question as to whether the hybrids can breed inter mf The result 1 
shall be happy to communicate. 
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the. following article, and to which from the enormous 
horns with which nature has* adorned its head, I have as- 
signed the name of “ Capra Megaperos ” 


“ Markhore” or the “ Snake-Eater” of the Afghans . — 
“ Wild Goat of Afghanistan” 

“ Capra Megaceros,” Hutjon. Plate xx. 

(QueTe.— M ‘I , he Martichore , or Man Destroyer,” as mentioned by Cuvier from the 
Persian Mythology.*) 

The “ Markliore” is an inhabitant of the same hills of the 
foregoing species, but its range appears to be somewhat 
more limited. Numbers are? said to be found in the Sooli- 
maun ranges, and away to the t northward of Cabool, but of 
its occurrence in Persia I could gain no.tidings. 

* Of a female which lived in my possession at Candahar, the 
following are the measurements : — 

Length of the face from the muzzle to the anterior base 
of the horns, 8J inches. From the base of the horns to the 
insertion of thfe tail, two feet eleven inches ; tail eight inches, 
making the total length from the muzzle to the end of the 
tail, four feet three and a quartern inches* Space between the 
anterior base of the horns, one and a half inch. Length 
of the horns eight and a quarter inches. Length of the ear 
six inches, and from the base of the horn to the articula- 
tion of the under-jaw, six inches. Height from the centre 
of the shoulders or withers, to the ground, two feet 
five and three quarter inches. Iris golden or reddish 
yellow. 

The colour of this animal was of an, uniform yellowish 
brown, the lower part of the leg from the knee, and hough, 


Jameson's Cuvier's Theory of the Earth, p. 70. 
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being very pale, nearly fading to white, and with a dark line 
along their anterior sides. Under and inner parts paler, belly 
whitish. The female possesses no beard ; she has a broad 
and deep chest, stout limbs, and possesses altogether enor- 
mous muscular power, which, is evinced in the tremendous 
and surprising leaps in which she frequently indulged. She 
was quite tame, having been captured young, and reared with 
a domestic flock. Her horns were spiral and erect, but were 
usually carried pointing gbliquely backwards. There is no 
lachrymal sinus. f 

This animal is even more active than the preceding spe- 
cies. The female here described was confined in the same 
yard with the iEgagrus, and her chief amusement consisted 
in leaping over the wall, and making her escape to the roofs 
of the houses, where she leaped and gambolled about on the 
very narrowest ledges, with as much indifference to danger 
as if she had been on terra firma. 

Often have I watched her walking along a place which 
barely yielded room for her feet, and at a height of nearly 
thirty feet from the ground, in the nervous apprehension of 
seeing her fall and fracture her limbs. The only way to 
bring her down from this aerial excursion, was by sending 
up one or two people to tlje roof, and driving her down the 
steps which led to the top. One day after a long hunt, in 
which she seemed obstinately bent on avoiding the steps, she 
was at length driven upon a narrow, ledge of single tiles pro- 
jecting from the top of one of the houses, which formed, the 
side of the yard where she was confined. Every , instant I 
expected to see the tiles give way and the animal precipitated 
to the ground, but she seemed herself to be perfectly aware 
of the insecurity of her position, and proceeded both slowly 
SA&caotiously, frequently kneeling down, and looking as if to 
; Calculate the distance she had to fall. At . length she arrived 
at a spot immediately over a covered gateway, about eighteen 
feet below her, and taking one look around her, she coolly 
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dropped from her station to the top of the gate, aod from 
thence about twelve feet more to the ground. This was 
done without the least apparent exertion or inconvenience, 
and the animal walked away to feed without deigning to 
cast a glance at her pursuers, who were soon obliged to 
retrace their steps, and descend by the staircase. In leap- 
ing the wall, which was at least twelve feet high, she did not 
spring clear over it at*a bound, but invariably aided herself 
by springing slantingly against the %ide-wall of the house, 
from whenfie, with a sudden and powerful stroke of the 
hinder legs, she threw herself to the top, and then dropped 
over. I was obliged to raise the wall with a line of hurdles 
on which she could ,not obtain footing,- before I could keep 
her within bounds. Her usual'place for reposing was upon- 
the top of the gate-way, which, she gained in the same 
manner. Frequently when she had made .her escape unper- 
ceived, she has been found feasting in a granary up one 
flight of stairs, and the moment she heard footsteps approach- 
ing, she would spring through the window to the groiftid, and 
with a desperate rush succeeded in gaining the summit of the 
wall, and then ''quietly dropping into the enclosure, as if 
nothing had happened, she walked away to feed. She was 
perfectly tame, and would come and lick my hands in search 
of pieces of bread, which I sometimes gave her. 

In November 1839, she admitted a domestic goat, and in 
the middle of April following dropped a kid still-born, and. 
after lingering on for two or three days she died also. Her 
confinement was' premature, and she had received some in- 
ternal injury from a furious blow administered by a wild ram 
which was at liberty in the same enclosure. I^r death was 
a great disappointment to me, for I had wished to transport 
her to England; fate however seemed against me, for I not 
only lost hei^but the wild sheep and ASgagrus also. Of the 
male, I havConly been able to procure the dried skins anc^ 
skulls. 8 x 
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The horns of this noble species ere approximate at base, 
and riscf from the crest of the skull on a level with the plane 
of the face } they diverge gradually from the base so as 
to form tbe capital letter V. They are spirally twisted, 
but differ much in tbe closeness of the volutions, some 
turning round a straight and direct axis from the base 
to the apex, others taking a wider or more circular spi- 
ral sweep. 

I have one horn sawed off by the head, which was found at 
Quettah, and presented to, me by Col. Stacy, tjje measure- 
ment of which is in direct length three feet six inches, or 
measured along the volutions three feet eight inches ; the 
tip of this is wanting, and the natives say that many exceed 
it in length. The basal circumference is ten and one quar- 
ter inches, and from .the markings of increase, it is supposed 
to have been eleven years old. 

Another specimen, which is said to be a young one, mea- 
sures in direct length two feet three and , half inches, 
and nineteen and half inches between the tips, or mea- 
sured spirally, two feet seven inches ; basal circumference 
ten inches ; age eight years, from the markings. It is said> 
that when full grown, if the horns are placed with their 
apices on the ground, they give room enough for a tall man 
■ to pass through on his hands and knees. 

The colours of the male are very similar to those of the 
female already noticed, but he possesses a long black beard, 
which in her is wanting ; the colour of the upper parts is a 
yellowish brown, yielding to greyish with age. Along the dor- 
sal ridge is a narrow pale styipe, which is caused by the part- 
ing of the heu, but dies out before it reaches the tail $ the fore- 
part of the mnbstare deep brown, of a chesnut hue, and the 
tail is of the same colour ; the belly white. The hair on 
the back of the neck is long. The tail is about six inches 
.long. 

In Elphinstone’s Account of Cabul, he mentions an animal 
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“ of the deer species, which he thinks is called Pauzen in Per- 
sian.” “ It is remarkable,” he says, (( for the size of its 
horns, and for the strong, but not disagreeable smell of its 
body. The vulgar believe that it lives on snakes ; and a 
hard green substance, mbout tho size of a Windsor bean, is 
found in some part of it, which is reckoned an infallible cure 
for the bite of a serpent.”* 

The term “ Pauzen,” is evidently the “ Pateng," or“ Pa- 
tan" of authors, and belongs, as we hi vo shewn in the preced- 
ing article to the iEgagrus which Kampfer noticed under 
the name of bezoar-bearing goats.f The Snake-eater of the 
Afghans is the species under consideration, and is a true 
goat, the strong odour above alluded to, being one of the 
characters of the genus, and is retained by the skins and horns 
for years after the animal is killed. • 

The name of “ Markhore,” “ or Snake-eater,” is given to 
the animal by the Afghans from an idea, that it has an 
instinctive feeling which prompts it to seek for and devour 
snakes. Hence it is believed also, that if a man be bitten by 
a snake, the wound may speedily be healed, and the poison 
neutralised by eating of the flesh of the Markhore. The 
hunters also declare, that the fat of the stomach is so exces- 
sively nutritious, that it enables them to pursue the chase 
with greater vigour than any other food, and even after a 
meal of it, to endure a fast of several days. 

The “ bezoar” is said to be often found in the stomach 
of this animal, and ip thought to be efficacious in drawing 
out the poison from a snake bite, and it is applied for this 
purpose to the wounded part. « 

No doubt the idea of its efficacy has arise^pot so much 
from its being found to possess any actual wirtue, as from its 
occurring in the stomach of an animal supposed to be des- 
tructive to^he serpent tribe. 

• Account of the Kingdom of Cabul, vol. i. p. 188. 
t Griffith*# Coviefr, Menu vol. iv. p. 505. 
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These stones are probably formed ih a similar manner to 
the gravel stones in itie human subject, and as the latter is a 
prevalent disease at Candahar, ltmay perhaps be traced 
to some impurity* or peculiar mineral quality of-the waters of 
Afghanistan. 

The bezoar occurs in the ASgagrus and Markhore, the 
calculis in the human bladder, and I possess several speci- 
mens of bezoar secretions Of lime, about the size of a pi- 
geon’s egg, which were tut out of tumours in the throat of 
the common ass. It is said 4o be a common disease among 
the asses of Bokhara. The stone is hard and compact inter- 
nally, exhibiting often concentric layers ; on the outside it is 
rough and coarsely granulated, its colour is white. These 
are used as medicine by native practitioners, and given in- 
ternally. t , 

“The most probable etymology of the word bezoar is 
from the Persian Pdd-zahr, i. e. expelling poison, the ex- 
peller of poison the stone bears this and other designations 
of similA import in Persian : e. g. Bdd-zahr , Which seems 
to be a corruption of Pdd-zalir. The word Pdd means 
“ relieving, curing, removing (disease), and garh is poi-* 
son.”* ‘ ' 

This etymology would ^appear to be particularly applica- 
ble, since the stone is not only thought to be efficacious 
in rendering the poison innocuous, but is also extracted 
from the intestines of an animal, which is supposed to wage 
unceasing warfare against the serpent tribe. 


P.tS.-^-Since writing the aiove, the 43d Np. of the Annals 
ahd. ^MagaziBr o^ Natural History has reached me, and I 
find therein some observations which peed farther notice. 

In apaperby Mr. Btyth, entitled “ 4? u^nendedjiet of the 
species of the Genus Ow,” read before tkSf Zoological 

’ • Peony Cyclopedia, article Bezoar, 
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Society on the 28th July, mention is made of the Jhara 
of Mr. Hodgson, which is said to be “ mostly known as 
the Jehr, Jhaar, or Jhar to the westward of Nepaul, a 
name applied by Mr. Hodgson to a very different animal, 
which is usually callpd Suroiq, or Surrow." There is evi- 
dently a confusing of two different animals here, namely the 
Jehr which is a Goat, and the Jhar which is an Antelope. 
The Jehr of the n^ountains westward of Nepal, Mr. Blyth 
should have recognised as the Jharql or Capra Jharal vel 
Quadrinjammis of Nepaul ; ayid the Jhaar or Jhar of Ne- 
paul as the Antelope Jhar of Mr. Hodgson, known at Mus- 
sooree as the “ Surrow ,” and at Simla as the “ Eymoo." 

Mention is likewise made of the “ Markbur of Cabul,” an 
animal which Mr. Blyth considers, as “ a feral common goat,” 
founding his opinion upon the spirature of the horits, which 
in all the domestic races, as in the Markbur , has an inward 
tendency , at least at the tips ; while '* neither the Capra 
JEgagrus, nor any of the numerous distinct species of wild 
Capra known to Mr. Blyth, exhibit this spirafeire in the 
least degree.* 

The “ Marjtbur” here spoken of, is doubtless the “ Mark- 
hore, or Snafceieater” of the Afghans, which I am now inform- 
ed occurs abundantly in the mountains of Cashmir. 

I cannot however agree with Mr. Blyth in considering 
the animal as " a feral common goat,” especially upon such 
negative evidence as is afforded by the inward spiral twist 
of the horns, since it is said ** to be alike in no two speci- 
mens and therefore evidently cannot be depended upon 
as a character. Moreover, ^though the horns of the Capra 
Mgagrus are not spirally turned, yet 1 possess three out of 
five specimens, whose tips are decidedly offe strongly turn- 
ed inwards, a character which is moreover constant in 
the C an^ a Jharal of Nepaul, and in the Capra Jemlahica 
likewise. 

* Mag&sine of Natural History, No. 42, p» 168. 
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The ^Egagrus is here ranked as a species distinct from 
the domestic races, although it is still an undecided point 
whether the latter have sprung from the former or not. 

There is likewise a note on the Himalayan Ibex or 
Skeen, which Mr. Blyth has pjonouncejJ to be distinct from 
the European species. Of this animal I now possess the horns 
and a skin, the markings of which correspond very exactly 
with those of C.. Ibex of Europe ; it is of a brownish grey 
colour, with dorsal stripe ^md black band on the shoulders, 
with the anterior part of the ligabs dark brown or black, and 
a black tail and beard. The tips of the horns in this decided- 
ly wild species are likewise turned inwards in the two speci- 
mens in my possession. The inward spiral turn of the horns 
in the Markbur would seem therefore to be a very poor, or 
indeed no proof, of the animal’s descent from the domestic 
stock ; for I have here cited no less than four wild species, 
which have either constantly or occasionally the tips of the 
horns turned inwards, while I possess domestic goats, whose 
spiral horqp turn strongly outwards at the apex. 

—2 

Remarks on the Calcutta Delta. By C apt. ’Hutton. 

To the Editor of the Calcutta Journal of Natural History . 

Mr DIAR StR, 

Looking upon die « Calcutta Journal of Natural History," as the 
channel through which the fair and impartial discussion of scientific 
subjects is to be carried on, I make no apology for troubling you with a 
few remarks on your summary of the causes, and changes which have 
been instrumental to the present condition of that portion of the Oniigitfir 
Delta, through wbjjph the late boring experiments in Fort William have 
bean mad* * 

1 trdet, however, that no difference of opinion, as to the correctness 
of the theories we respectively Mow, wiU give rise to the expression or 
exhibition of other feelings, than those which should evefcharacterise 
the discussions of such subjects^ and that we may ever bear in mind, 
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however keen we may be incur endeavours to gather contorts to our 
creeds* that truth) and truth alone, is the end! for which we labour. ■ 

It would appear from the remarks on the deposits of the Calcutta Beam 
contained in the 3rd No. of the Journal, that about 3333 years ago, the 
conglomerate now found at four hnndred and eighty feet below the 
surface was deposited by the risers, which flowed down from high 
mountains, situated about thirty miles from Calcutta, at a time when 
the seaward face was as far north as one hundred and twenty-five miles 
from Fort William. 

The untenability of such an argumentjtvill 1 think be presently made 
apparent; and perhaps furnish proof, of rfhich everyday gives fresh 
examples,®of the difficulties, those foust ever experience in accounting 
for geological changes, who rejecting or disregarding the historical 
facts of the Scriptures, proceed to found their theories solely upon the 
phenomena and appearances of the strata of the earth.* 

Thus, it is said, that “ the foqpils of the Jumna, of the valley of the 
Nerbudda, of the sub-Himalayan range of the Irawaddi, have been 
identified with each other, and it appears* probable, that to this series 
may also be added the fossils of the Delta” f « 

Now it is an acknowledged and indisputable fact, that the fossils of 
the Sub-Himalaya are diluvial, or the produce of the Mosaic deluge, 
which by the common consent of geologists, was the las^oi the great 
changes that have happened npon the earth, t 
It will follow therefore, as matter of course, if the conglomerate of 
the Delta be likewise diluvial, that as things which are equal to the 
same, are equal to one another, it must have been deposited by the 
deluge also. The identity likewise the strata “ extending from 
about four hundred and fifty to four hundred and eighty feet below the 
surface of Lower Bengal,” with the succession of strata at the base of 
the Himalaya, would, as Lieut Smith justly observes r “ lead us to 
believe, that they owe their origin to the same mighty ocean, which 
reached to the foot of .the mountains.” § 

But we aT6 informed, thaj the conglomerate gives proof of having 
been deposited by rivers, which ^flowed from high mountains .within 
ilfty miles of Calcutta, 

* Than cannot be one role fbr geological Investigation ant another tot botanical} science 
must be inductive and founded on observation. The Scriptures, according to Dr. Bucjkland, 
refer merely to the origin of things as fbr as related to man himself.— E d. 
t CatouttaJoamSblffatttral History, Ko,S,p. 383. 

X Wo are mfcaware of this point having been settled in regard to the Sub-Himalayan 
fossils.— E d. 

| Ibid. p. 331. 
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Now if this be true, and the deluge was the last catastrophe , thoee 
mountains must have existed within the historical era of man, since a 
period^ no more than 3333 years are assigned for the production of 
the conglomerate, which contains fragments of the diluvial strata. 

It will therefore necessarily follow, as no convulsion equal to the re- 
moval of primary mountains has occw/red since the deluge, or within the 
historical period, that those imaginary mountains ought to be in existence 
stiU !* Yet we do not find such to be the fact. 

Nor moreover does it appear very clear, where these mountains could 
have been situated, or how r^ero equal to the transport of primary 
fragments, to a distance of thirty miles, could have flowed from them, 
since we are told that at this time, %he seaward face was one hundred and 
twenty-five miles north of Calcutta, j>r about half-way between Moorshedabad 
and Mulda , while the mountains are said to have been only thirty miles 
from U.\ They must therefore have formed rocky islands in the midst of 
the ocean , and consequently could not t have furnished rivers equal to the 
transport^ the debris, whose deposition presupposes an inclination, 
such as that of the present deposit j at the head of the Delta, t 

The idea, that the primary fragments of which the conglomerate is 
composed, were brought from mountains, at no greater distance from Calcutta 
than thirty miles, is based altogether on the data furnished by the Brama- 
putra and Agsam rivers. But it appears to be altogether an inadmis- 
sible assumption to state, that because those rivers have not now the 
power of transporting pebbles beyond twenty-five or thirty miles, that 
therefore they never did possess it, or that the river or rivers which 
were instrumental to the formation of the conglomerate could have had 
no greater power of transport tlfen these have now ; for if the fall, and 


• A* wo hear frequently, on the beet authority, of island* rising up from the depths of the 
ocean in situations where soundings w era unknown before, of mountains disappearing, of 
entire provinces sinking below, and again rising above the sea/ we should indeed be blind to 
the operations of nature, and the various causes of changes in the surface of the earth, 
were we to ascribe all their effects to the Mosaic dafqge. We may hare refer to the earth* 
quake at Chittagong, 1762, and to that of cfeeh 1816. During the earthquake l/ft^we 
have it on evidence standing resided in . the Philosophical Transactions, that Mb 
mountains, {whether' primitive or not, is nothing to the purpose,) ware removed, and not only 
levelled to the surface, but that they tank considerably below It, and that the sea ruphed in and 
occupied Gut place on which they stood. At Cutch, we have it equally on indisputable testimony 
that a large tract of .the Run of Cutch sank down beneath the sea, another tract at the sametiine 
suddenly rising up » tor the particulars of which, w* refer to flic Geological f^iectlons.-En. 
7 The sea may have been hemmed in between mountains, so as to form a harrow bay.— Ed, 
t Calcutta Journal of Natural History; p. 168, No. 9. 
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consequent velocity of those former rivers exceeded that of the Bra- 
msputra and others, so would their power of transport also.* * - ' 

But it appears never to have entered into the calculation, that the 
fall of the present rivers may have been materially altered by the very 
debris, with which they were charged, and from which have gradually 
risen to light the vast traces of level fchds our continent now possesses. 
Yet this is a most important fact, and one that must have exercised 
great influence on the rapidity, and consequently on the power, of trans- 
port of the rivers themselves; thus although at present they cannot 
carry down gravel to a greater distance Jhan thirty miles, time may 
have been, when their force and powers could’have formed a conglome- 
rate at man^i miles farther down. 1 do not assert, that they have done 
so, or that the conglomerate under consideration has been so formed, 
but 1 point simply to the possibilities, that may once have existed. 

It appears that Lieut. Smith is disposed to class the conglomerate 
with the diluvial detritus of the Sut^Hunalayan range, and other parts 
of India. It may be asked, however, whether it is supposed-do have 
been of simultaneous deposition with the fiow inclined strata of the 
Sub-Himalaya, and forms a continuation of them : or whether it may 
not rather he composed of fragments of the primary rocks, (to the 
uprise of which the others owe their inclination), mixed with the sands 
and fossils derived from the diluvial beds themselves, and which frag- 
ments have been carried down by the rivers, which then first commenc- 
ed their courses to*the sea, when the Himalaya emerged from beneath 
it to form dry land, and which period, as I have elsewhere shewn from 
geological reasoning, was the subsidence of the Mosaic deluge, f If the 
former hypothesis be correct, it would ^follow that the fossiliferous 
conglomerate should be found to extend in a substratum from Fort 
William to the Himalaya, and that it is perhaps connected with the 
Nerbudda and Jumna fossil sites. In this case it should be allowed, 
according to geological reasoning in similar cases, ttyat the strata, con- 
taining a greater proportion of the exuvia of animals peculiar to 
dry land, wen famed bn dry land, and consequently a large portion of 
India would be shewn to have constituted the antideluvian earth, 

* Captain Hutton appears to overlook h«e ong of the devest results to be deduced from 
the disposition and nature of the strata beneath Fort William, ifamely, that of a gradually 
sinking of the surfaces far In no other way can we account for foe drift wood, carbonaceous 
and fMafbeda at various depths, from Id to 9M foot, than that they had been deposited on foe 
surface, end afteugds carried down below the level of the sea to their present position, and 
buried beneath now8%eposlta.— Ep, 

t See Journal of the Asiatic Society, No. Ill, p. 239—129. 

3 Y 



546 


Remarks on the 


although now overlaid throughout a great extent by the alluvium which 
the numerous rivers have swept down from the higher lands, and dis- 
posed above it. 

If this he true, it will be at once apparent that the fall of the rivers 
from the present mountains towards the sea would have been far greater 
before the deposition of such alluvium than now, for the accumulation 
of strata, by gradually filling up the slope and forming more level lands, 
would tend materially to check the velocity and power of transport, 
until it became reduced to wbat we find it in the present time. 

If, on the other hand, and as in the absence of more positive data, 

I am inclined to. think fhost probable, the Delta conglomerate was 
formed of fragments tom from tie uprising primary rockr in various 
parts of India, at the time when the deluge was subsiding^ — that con- 
glomerate will have been deposited by the retiring waters of the. ocean , 
when it was forced back by the uprise of the land; and in it, and probably 
in strata deposited immediately upon it, may be imbedded also some 
traces ol the fossils and detritus of the true diluvium, brought down by 
the waves which washed bver it as it first emerged to clay, and also by 
the present rivers, which then first began to fiow towards the sea. 

To the same causes may also probably be referred the distribution of 
the Nerbudda, Jumna, and Irawaddi fossils, and thus while the inclined 
strata of the sub- Himalayan range, represent truly the diluvial beds, 
which were accumulated during the rise and prevalence of the deluge, the 
dispersed fossils of the other localities may be referred.. in accordance with 
Dr. Buckland’s opinion, to a “ more modem " period, namely, to the sub- # 
siding of that deluge, which in its retirement from the land, dispersed 
them abroad, by its currents, from the places where they had been ori- 
ginally deposited. These then, in contradistinction to the stratified 
beds of the true diluvium, may be properly termed, diluvial detritus. 

With regard to the lapse of time required to form a given portion of 
the Gangetic Delta, we are, I conceive, altogether left without any cer- 
tain data; for so much must always depend upon the depth to be filled 
up, and the quantity of detritus brought down, that the periods would 
vary greatly.in duration. t ' 

Thus the failure or mildness of the Monsoon for several, or even for 
a few, seasons, would materially retard the formation of new land, by 
the supplies of transported matter ; while afterwards, in a pe- 
riod of equal duration, but in whkh the rains had been heavy, and 
detritus abundant, a larger share of deposits would t££&covered from 
the sea. If now during both these terms, observations shonld be made 
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by different individuals, the first would be inclined to assign lung lapses 
of time for the formation of the Delta ; while the other would, from his 
collected data, argue precisely the reverse. 

“ Could we know the mean or extreme rate of production of stratified 
deposits at the present day, this would enable us to conjecture the 
lengths of some geologicaPperiods, aftd with double hazard refer others 
to this conjectural scale ; but even this unsatisfactory estimate would 
be liable to the further and fatal error of not knowing the ratio of 
the forces in the different periods. To assume this ratio, is only to aug- 
ment in a still higher degree the amount qf improbability."* 

It is only, therefore, from facts stored up through a considerable num- 
ber of yearSf that we can ever hope tS obtain anything like an approxi- 
mation to the truth ; yet this very country in which the opportunities 
for studying nature in her grandest scale are most abundant, is un- 
fortunately likewise that, in which the least encouragement has been 
given to such researches. • 

One thing however is certain, which is, that as the Deluge i&Wdmitted 
to have been the last of the general changes T>n the Earth, it must fol- 
low as a matter of necessity, that all the alluviallands of the Continent of 
India, and I may add likewise of every quarter of the globe , have been depo- 
rted since that epoch ; or in other words, within the so called historical 
era of man , comprising a period of little more than 4000 years, eince the di- 
luvial strata emerged from beneath the waves . 

“ I am aware,” * 3 ays Cuvier, “ that some naturalists lay great stress 
upon the thousands of ages which they call into existence by a dash 
of the pen but the researches of that eminent man all tended to 
shew, that the present order of things could not aspirrto greater anti- 
quity than the Scripture assigns to them. 

“ It must in fact,” he sayB, “ have been since this last retreat of the 
waters that our present steep declivities have begun to disintegrate, 
and to form heaps of debris at their bases ; that our present rivers have 
begun to flow, and to deposit their alluvial matters ; that our present 
vegetation has begun to extend itself, and to produce Boil ; that our 
present cliffs have begun to be confided by the sea ; that our present 
downs have begun to be blown up by the wind ; just as it must have 
been singe this same > epoch, that eolonies of mew have begun, for the 
first or aeeond time, to spread themselves and to form establishments in 
places fitted by qature for their regeption.’’t 

* PhilUp’t Treatise on Geology, Encyc. Brit page J94. 

+ Jameson's Cuvier’s Theory of the Earth. 
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Now in the article under consideration, a period of 3333 yean has 
been assigned, as an approximation for the formation of that portion of 
the Delta extending from itB present limits, to the point situated at 215 
miles North of Calcutta, which is supposed to have formed the “ seaward 
face” at the time when the lower conglomerate was deposited. Thus 
leaving only about 1000 years of the historical period to account for 
the accumulation-of all beyond. 

If however, I have assigned the true cause foj its formation, it will 
be seen that the river deposits, which are estimated to amount in bulk 
to six miles per annum, would have extended Shemselves over a far wider 
area than that which ha! been assigned to them, for the conglomerate 
which is estimated at sixty feet in thickness is a deposit* not of the 
rivers, but of the retiring sea, consequently sediments to the amount of 
sixty feet in depth extending’ over the whole area below the point as- 
sumed for the “ seaward face,” would have been deposited elsewhere. 

But however interesting it may ( be to note the actual accumulations 
of the present time, we are, as I have already stated, aware that none 
can claim a greater antiquity ?/han about 4000 years ; and thus the 
conjecture of a modern geologist, that the Bramaputra and Ganges 
have become united’ within the historical period,* amounts to a mere 
truism , for if Cuvier shews us, the present rivers have only begun to flow 
and to deposit alluvial matter since the last order of things commenc- 
ed, and that commencement is to date from the last retreat of the 
waters, the above-named rivers could absolutely have become unit- 
ed in no other period than the historical one, from the simple fact, that 4 
from that era y and from that onlg t can they date their origin. 

That the power which strdhms of the present day possess of trans- 
porting detritus is less than they formerly possessed, must be apparent 
from the reflection that the very plains accumulated by their agency, 
must naturally raise their beds, and so check their currents, so that al- 
though now the Bramaputra and the Assam rivers can only carry 
pebbles to a distance of 25 or 30 miles from the hills, it is very 
possible, nay even more than probably, that they have once carried 
them much farther. * 

“ The Adige and the Po, ace at the present day higher than the 
whole tract of land t}*at lies between them \ and it is only by opening 
pew ffi sypola for them in the lower grounds, which they have formerly 
deposited, that the diasters which they now threaten, may be averted. 
The same causes have produced the same effects along ^ssPOanks of the 

• Calcutta, Journal of Natural Hfotory, No. 9, page 454. 
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Rhine and the Meuse ; and them the richest districts of Holland 
have continually; the frightfal view of their rivers held up by embank- 
ments, at a height of from 20 to 30 feet above the level of the land.”* 
This rising is undoubtedly accelerated in these instances by the 
practice of embanking the rivers, but 11 M. Weibeking, the director of 
bridges and highway in the kingdom of Bavaria, shews that the proper- 
ty of raising the level of their beds is common in a greater or less 
degree to all rivers.”t 

It is evident then that a consideration of the cattaes now in operation 
will not always furnish* us with the surest means of calculating the 
time occupied in forming the dry land of\r£one years* since it becomes 
apparent on reflection, that not only have great fluctuations in the 
quantity of detritus, and force of risers taken place, but also that 
the farther the Delta is carried onwards into the sea, the longer will be 
the time required to cause a new portion to rise above the waters, and 
this simply from the fa^t, Jhat the farther we recede from the moun- 
tainous tracts of any country, the deeper becomes the Oceaq^and con- 
sequently the longer time will the alluvium be in accumulating suffi- 
ciently to appear above the surface. • 

Thus, if we calculate the age of our Indian alluvial continents, by 
the time „we find to elapse in forming a square mile above the sea, in 
the present day, we shall probably err considerably, fqy it will he 
evident at once, from the annexed figure, that the alluvial land at A. 
would take a Iqnger time to appear above the water B. than when 
it was forming in the neighbourhood of C. 


Delta. 


Soa level. 



Supposing therefore that the supplies of detritus from the'hills was 
at all times equal, the land would Ibave formed more rapidly in former 
days than at present, because the depth to be filled up was not so great 
a£ now, and if this be true, an £ land did actually accumulate more 
quickly in former time?, it is evident that no such lapse of years would 
theorists assume to be the case. 

nesoa’s, Cuviers Theory of the Earth, 
t Ibid. 


' be required^ modem 
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Bat Cuvier declares, and he is no mean authority in such matters, 
" that these formations must have increased still more rapidly at first, 
when the mountains famished more materials to the rivers so that 
we should in former times not Only have had larger sttppUe* of detritus, 
but a lets depth to deposit it on, and it is therefore obvious, that no great 
lapse of ages would be required fortthe formation of our existing strata, 
even if unsupported by the admitted fact, that the present order of things 
cannot be older than about 4000 years. 

Nor can I see in the strata of the Delta anything to warrant the con- 
clusion, that long periods of repose and action have been alternately 
instrumental to the formation of those deposits, or that risings and 
sinkings of the mass have occurred* Certainly the alternations of thick 
beds of sand, with clays and calcareous seams can never authorise the 
supposition, for we have examples in the coal formation of our native 
land to shew us, that it is very possible for calcareous strata to alter- 
nate with sandstones, and yet that they shal£ have been deposited in an 
estuary, jgithout the aid of repeated revolutions of salt and fresh 
waters, as was once the current belief. 

On this head 1 need* only refer to the magnificent work of Mr. 
Murchison on the Silurian System, extracts from which have appeared 
in this Journal. 

It is now^found therefore, that the opinion which long prevailed 
among geologists, that the occurrence of alternate beds of marine and 
fresh-water strata, each imbedding its own peculiar exuviae, was proof 
that long periods had elapsed during which the sea and fresh-waters al- 
ternately prevailed, is no longer tenable, for it has been ably shewn by 
one of the first authorities of the day, that such alternations prove 
nothing more than the influx of some mighty river diarged with 
the produce of the land, into some estuary of the sea $ and consequent- 
ly that while the Oceanic waters were depositing those limestones 
which are termed marine, the rivera were depositing among them other 
strata which are proper to fresh-waters ; thus they are proved to be 
of contemporaneous origin although alternating, and a most important 
blow is thus struck at the progressive system, for the animals of 
the one formation which, were supposed to indicate a period when they 
alone Were living, are f found to be contemporaneous with the forms 
peeftjta to the other. 

Such enlightened researches as those of Mr. Murchison must happily 
tend, ere long, to shake to their foundation the false an^pemicibus 


* tanMon’i, Carte** Theory of the Earth. 
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systems, which call to their aid the assistance of an indefinite lafse 
of ages, wherewith to account for the various revolutions which they 
assume in spite of revelation, to have been the agents by which our 
strata were produced. 

Now the operations which were instrumental in producing the strata 
of the coal measures, are pimply repeated at the mouths of the Ganges, 
although perhaps in a more limited degree than in those bygone days, 
when nature appears to have had more ample stores, and to have acted 
on a grander scale. Thus we have still a broad tod rapid river charged 
with its own and with "the produce of the land, pouring its turbid 
waters into the gulf, which it discolour^ for a distance of sixty miles 
from the jhore. How know wf then that alter ages may not 
find repeated there, effects similar to those which were produced in 
former years during the accumulation of our secondary strata ? 

In the formation of Deltas, if within the Tropics, the strata of which 
they are composed must necessarily be subject to the greatest possible 
degree of variation, both in respect to their materials and thickness, 
influenced as they are by the changing seasons, and the nature of the 
detritus and sediments brought down. 

Thus in the season when the monsoon is raging, and the rivers 
are full and overflowing, their force and velocity will enable them 
to carry down the sands and silts in most abundance, and a deposit 
of sand oiu sandstone of more or less coarseness is the ultimate 
result. 

But we must remember likewise that besides the sands, the waters 
would be charged with muddy sediments of finer and lighter particles 
both in suspension and solution, whic^, when the monsoon abated and 
the waters became more tranquil, would be deposited in a clayey stra- 
tum above the sands, whose greater specific gravity had caused them 
to sink first. 

Nor is this a mere vague hypothesis put forth at random in sup- 
port of a preconceive^ theory, but is based on the results of Mr. Ever- 
est’s experiments on the quantity of earthy matter brought down by 
the Ganges river. Our tvholS datj therefore stands thus 


Season. 

Velocity ft 
per hour. 

Cubic fleet 
discharged 
persecoad 

• 

Rains, ...... 4 months, ... 

Winter, ...... 5 months, ... 

Hot weather, ^11^. ...... 9 months, ... 

494,209 

71,200 

36,230 

23,800 
7,4 93 
4,445 



34 grains per wine quart was found to be the average for the rains. 




5fi8 

« 

tow M a wine qusjtof wat^wrighy gpuafe we have about 
w4| *wrt of iQPjW^ by M ** ^vity of 

this cannot he stated at less than % w? b*ve gjfh'parjfc w. bulk for the 
solid matter djwqhaifg^d, or 577 cub# foft per second* This giaea a 
total of 6,082,041,60(1 cubic feet for the discharge, in the 1224ays of 
the rains 7.8 grain? per nine qu%r|* was tip, weight determined for 
the five winter months or ^th part in weight, and^th part in 
bulk, which g$Y$s 19 cubic feet per second, or a total of 247,881,600 
cubic feet for the whole 151 days pf tipt period : , 3*8 grain? per wine 
quart was the weight ajlowed for the three hof months, whfeh gives a 
^th part by weight, and a*^th part by bulk, or about 40$ cubic 
feet per second for the discharge of solid matter, and ^ total of 
38,154,240 cubic feet for the discharge during the 92 days. The total 
annual discharge then \f°uld be 6,368,077,440 cubic feet.”* Now it 
is easily conceivable, since there is such a difference in the volume and 
velocity of the river during the three periods "here pointed out, that 
the natuxwof their deposits must vary considerably likewise; for since 
wo perceive a difference of <19,355 feet per hour in the velocity of the 
stream between the rainy and summer months, it is at once apparent 
that the one period would have the power of transporting much heavier 
and greater quantities of matter than the other, and therefore of giving 
origin to stgata differing from each other both in composition and 
thickness* * 

It wpuld appear, moreover, that the admixture of jhe marine fluid 
with the turbid waters of rivprs, has always had a tendency to produce 
calcareous deposits enclosing the exuviae of fresh waters. These are 
called 11 lacustrine limestones,” from their containing lacustrine exuviae, 
but it does not appear to have been taken into consideration, that some 
cause is necessary to be assigned for the formation of the limestone, 
since all our experience tends to shew, that the proper deposits of rivers 
and other fresh waters are sands and clays ; sometimes it is true calcare- 
ous matter is intermixed, but in such cases the probabilities are in 
favour ofjts having been imbibed by the jraters in their passage ovjr 
calcareous rqcScs^ „ 4 

Beside^, the pepirrence of such genera as Melania, Pafodina, Plano* 
bis, Unio, Cycles, and others is no proof whafeyer of ( th$r orb 

'yth of limestones which contain them, for in fropfoaJU*mntties such 
a# jSjjgp in which the secondaries a re thought from their fossils to have 

^ f 

t Vi* 

* Journal ot the Asiatic rol. t p, 24J, 
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been deposited, all the genera here enumerated are as common to the 
rivers and nullahs as to lakes. This remark applies particularly to India, 
where the rivers are found to carry down the exuvirn of species inha- 
biting them, such as planorbis indicus, nanus, compressus bengalensis, 
premorsa, melanostoma, &c. Unio marginalia, U. olivaceus, and one 
or two Corbiculse, and ethers mitred with the exuviae of- numerous 
species peculiar to the land, and some of these brought down from 
almost incredible distances ; for on the banks of the Indus at Roree, I 
found a dead specimen of a Pupa, as yet only known to inhabit the 
Himalaya. From these facts it will be seejj, that the probabilities are still 
more in favour of the correctness of Mr. Sturchison's views, when he 
assigns these formations to estuary deposits. 

Such lacustrine limestones too, in most cases are found to be impure, 
and to want that fineness of grain and crystallisation, which characterises 
the true marine limestones. 

The deposition of calcareous matter therefore by the rivers, which flow 
into estuaries, may be occasioned probably by some chemica^combina- 
tion between the waters of the sea, ^nd thfi soil-charged waters of the 
land, and if this be true, then may we reasonably account for the de- 
position of three distinct strata in the deposits of the Delta, in the short 
time occupied by the prevalence and fall of the monsoon ; namely, the 
sands, the clays, and the calcareous lacustrine clay. Moreover, it 
would appear, that the deposition, or rather precipitation of lime, took 
place from the atera of the estuary itself, caused by the chemical 
commingling of the two fluids; for so long as the river preserves it- 
self unmixed, the deposits along its course are simply those of sands 
and clays, and not until it has entered the estuary, are the calcareous 
strata formed. 

From the period of these three deposits till the ensuing monsoon, a 
longer time would be allowed for the formation of other strata, which, 
as we have seen from Mr. Everest’s observations, would vary also 
with the varying volume and velocity of the streams according to the 
seasons. The sluggish streap of the winter months, and the rapid 
rising and falling of the river as £he spring set in and thawed the 
mountain snows, would all more or less influence the nature and 
extent of the deposits in the Delta. 9 

Nor muBt we overlook the fact, that as those strata were deposited at 
the mouth of a large river debouching into the sea, so they would be 
subjected action of the waves, by which other deposits of sands 

differing in quality from those of the river, would be heaped upon them, 
as the volume and force of the river decreased after the monsoon, or as an 

3 2 
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occasional storm might dfrfcet thd ocehn lantffakrd.* Besides which, we 
may take into conslderhtidff the' effects which vpbutd bit prbdaced by the 
constancy of the S. W* monsoon, during a portion of the very seasons 
when the rivers have the least power ; by its agency the sea would 
advance upon those tracts which the river' had gradually contracted 
from, until the returning flood season shodld a&ain propel the fresh 
waters far onward into the estuary. 

Nor should the occurrence of peat aQ d carbonaceous matter in such 
situations at all surprise us, for the vegetable productions of the land, 
especially the tamarisk, (Tamgrix Indies,) are carried down in large quan- 
tities in some seasons, while at others, they are nearly, if not altogether, 
wanting. It would naturally happen besides, in an ever-shifting scene 
like that of the Sunderbuns, where islands are fonned in one year, to 
be swept away, or to have their vegetation overlaid by new soils in the 
next, that the alternations of their seams of carbonaceous matter would 
be frequent, although often local, and we must bear in mind, that What 
is at present occurring in those quarters has once perhaps, also hap- 
pened in the tract on which Calcutta now Btands. 

It is argued, that n the series of layers, twelve fret deep, consisting 
of calcareous day and decayed wood, could not have been deposited 
at any depth beneath waters;" and therefore to account* for their oc- 
curring bo •far below the surface, they are supposed to have “ sunk 
dawn bodily to their depth.” The proofs of this sinking, however, if based 
on no better data than are here given, are far from being conclusive or % 
even satisfactory, for as it is an established fact that large rivers throw 
up, “ along the sides of their months the detritus which they carry down, 

so it becomes more than profiable that the “ driftwood P here alluded 
to, was so thrown up and accumulated, and covered by 11 the stratum 
of calcareous or lacustrine clay, containing fragments of a very soft 
friable shell,” which owed its origin, according to the hypothesis above 
hazarded, to the admixture of the marine fluid with the soil-charged 
waters of the river precisely in such situation,' 'tamely, at the month or 
embouchure tf the river ; and these are again succeeded by sixty fret of 
s&nds, which may have been thrown over them by the sea, from whose 
waters was derived the calcareous matters by whieh the lower portion 
is cemented together, ^(rather than from the aigitiacedtos bed oh which 4t 

* * frmpbuUn Account of Storms and Inundations in Cuttack, 1884. _ ? 

Captain Hutton wtlVvefer to Lieutenant Smith’s section, he will bOds in qnes- 

we swneof them 805 feet bfelew the level of the tea, and that they^nw^n^ cannot 
have beenSsbrowh up, however they map havd'heSn carried doVhl^-Bi*' ■'* 
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ruu ;) % while the upper loose portion would indicate that the volume 
of the river had increased by the arrival o£ the monsoon or heavy rains, 
which enabled it to dispose its silts “ intermixed with fragments of 
quartz, felspar, and granite, twenty five-feet deep,” which it is truly 
remarked, “ indicate a mpre rapid current entering the basin.” 

After this it would apgpar “ that, a season of repose” occurred, in 
which was deposited “ a thick stratum of fine ferruginous sand intermix- 
ed with clay,” and subsequently, “ the currents again became disturb- 
ed and so continued, while a coarse quartzose conglomerate, ten feet in 
depth, took place j” this Too, “ is followed by a bed of fine calcareous 
clay, five feet in thickness, and corresponding in its characters with the 
lower calcareous clay which is supposed to have been a lacustrine 
deposit.” 

These three deposits in my opinion indicate nothing more than the 
simple fact, that a lapse of time followed the monsoon, during which, 
from the usual decreased force of the river, the sea n g*in returned to 
deposit the fine ferruginous sand mixed with the days mor^properly 
the produce of the river, with which i f s waves were commingling, un- 
til the return of another monsoon or a violent inland storm caused the 
river to depositf “ the coarse quartzose conglomerate,” followed again 
by the calcareous lacustrine clays as its force abated, and the sea re- 
sumed its former chemical action. If to these causes we q£d the pro- 
bability, that during the deposition of the earlier strata, some mountain 
lakes had burst through their barriers and escaped, we shall derive an 
additional agent in producing the coarser materials of the deposits. 

I do not attempt to point out, more particularly how the strata be- 
neath Fort William have been accumulated, because I have had no 
opportunity of inspecting them ; nor do I think it necessary to do so, 
since if the causes I have assigned are thought sufficient or probable, 

* It is suggested that the superior sandy stratum has been cemented by calcareous matter 
derived from the underlying stratum of calcareous clay ; this however would appear to be 
founded in error, for had the Calcareous hed rested upon the sandstone stratum, it might have 
been reasonably argued that the calcaneus matter with which the latter is oemented, was 
derived from the former by ii\flltraHon t but a^it hea below the sand, the of the 

latter must be due to other causes, as the solution of lime would not have ascended, 

Note by fo Bdttot,'— We hav4 had numerous opportunities of seeing sa nd co nsolidated in 
this manner by the fofottation of water containing oxide of ire* till it reaches a subjacent 
impervious bed, from thence It consolidates the superincumbeut sands from below upwards. 
Captain Hutton here seems to have misunderstood us. 

t We confenfct do not dearly comprehend this, for the rivets alluded to by Captain 
Hutton, must have been running aft a depth of MO feet below the sea, or the sea 
meat sJm* h«* Hm to that height above its former level We rather suggest a Sinking 
of the surfsoe at different periods in this situation,— E». 
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it mast be left to these geologists, who Are famished with mote op* 
pbrtunitipt for practical observation, than fortune or favour seems in- 
clined to grant to me, to assign the strata to the various portions of 
the seasons above alluded to. It may be observed, however, as a rule, 
that it is very possible to be unable to account for alt the changes and 
divisions observable in such deposits without m the least invalidating 
the general theory of causes assigned for their production, just as we 
see in the secondary formations, that geologists are pretty well agreed 
as to the general conditions under which they were accumulated, 
without having been able satisfactorily to assign every variation to its 
actual cause. «• ' 

Having thus far commented oif the views Bet forth in»a previous 
number of this Journal, it may perhaps be expected, that I should at 
least attempt to shew, what I consider to be the facts dcducible from the 
information we possess regarding the geological formation Of our pre- 
sidency. As this, however, if done properly, would occupy far more 
space thafacan well be afforded in a publication of this nature, I shall 
content myself with giving a mere outline of those circumstances, which 
I think will go far to vprove the truth of what I have already sug- 
gested. 

Turning then to a Map of India, we find that from the Delta of the 
Ganges to the foot of the Outer-Himalaya, stretches van extensive tract 
of alluvial lands, whose general inclination from the hills is so gradual, 

• as to warrant our terming them horizontal. This alluvial plain is the 
production of the numerous rivers and minor streams, which flow down 
from the various mountains by which it is bounded and intersected. 
The larger rivers are supplied ffom the elevated chains of the Himalaya, 
which stretch in a diagonal direction from S. £. to N. W. from the 
northern and eastern boundaries; the west is b (funded by the Sooli- 
maun and Belooehe mountains, while the Esjmahl and other minor 
ranges scattered between these boundaries and the sea, may be consi- 
dered as the intersecting or interrupting chains,* 1 which here and there 
break the vast continuity of the alluvial lands. This alluvium is the 
produce of the rivers and streams, ill of which date from the commence- 
ment' of - 1 be so-called historical era, that ir, since the subsidence of 
the Mosaic Deluge. This point is granted by the common voice of 
gedldai m 

3*l0W the alluvium of the Delta, at the depth of 450 to 480 feet, is 
a conglomerate composed of fragments, of primary jptfs, intermix- 
ed with fossil remains and detritus, similar to those whfah’oociifcift the 
inriined diluvial strata of the Sub-Himalaya, and identical likewise, it is 
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thought, with the dispersed fossil* of the valley of the Nerhudda, of the 
Jumna, and of the Irawaddi. The distance at which the c^nglome- 
rate lies from those diluvial strata of which it contains portions, to- 
gether with the size and weight of the primary fragments of which 
it is chiefly composed, lead at mice to the conclusion, that it must have 
been deposited by water* possessing far greater power of transport 
than any of the rivers of the present dAy, even when moat swollen by 
the periodical raids. 

To overcome this difficulty it has been suggested, that some moun- 
tains existed within 30 miles of Calcutta, jmd that streams flowed down 
from them, bearing along fragments of the rScks which composed those 
mountains. *This doctrine is at once Seen to be erroneous, and is refuted 
by the fact, that the conglomerate /rom containing fragments of 
diluvial strata, cannot possibly date beyond the historical era, and 
therefore, if its component materials were furnished by mountains with- 
in 30 miles of Calcutta, those mountains ought to be still in existence, 
because no convulsions equal to their removal have occulted since 
the present order of things commenced. • We must therefore have 
recourse to other and more powerful agents than our present rivers, 
and in order to shew what that agent probably was, we must first take 
a glance at the geological formations Which give support to, and from 
which have been derived the materials of, the alluvial plains. 

It has been shewn already in my geological report on the Western 
Himalayas, that She great central chain is composed of primary rocks 
of 'the usual character; namely, granites, gneiss, mica, and chlorite 
slates, hornblende and clay slates, while upon either flank of the great 
belt, rests a series of secondary strata, inclined at a considerable angle 
with the horizon. 

These strata of course are at once seen to owe that inclination to the 
uprise of the central primary chain upon which they lie, and which up- 
rise or outburst must have taken place subsequent to* the- deposition of 
those ktrata which it afterwards elevated. 

Again, on die outermost southern flank occurs a belt of diluvial depo- 
sits, containing the remains of vas£4faimals which became extinct at the 
period &t the deluge ( these strata are likewise inclined, and resting in 
some places* upon the secondaries above mentioned. It consequently 
follow*, therefore, in accordance with strict geological reasoning, that 
their inclination must have taken place subsequent to their deposition, 
and that been occasioned by the uprise of the primary rucks, 
through the ddublo series of secondary and tertiary formations, which 
had both been bOrissohtaUy deposited above them. As a natural con- 
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sequence, therefore* Jhe Himalayan ranges are satisfactorily proved to 
be ppft*djbiyiaQ| oraubpequentta the deposition of the diluvial strata, 
oviu otter words, they can only ^ date as mountains from the com- 
mencement of the historical or post-diluvian era.* 

This point being gained, we may *\pw proceed to trace the events 
which occurred, from the rise of th$ waters wj&ich deposited the last se- 
ries of strata, until their subsidence, and the commencement of the pre- 
sent order of things. * 

A*t the period when the deluge was produced, the present mountains 
of the Himalaya were mere horizontal strath, beneath the gradually 
accumulating aquqpu* deposits of the secondary series, which were then 
submerged beneath the ocean, on beneath the waters of «n estuary* 
The situation of the land which bordered that estuary is now traceable 
in the diluvial strata of the Sub-Himalayas, extending from the Punjab 
to the Irawaddi, in which are entombed the exuviae animals, which at 
that distant period inhabited the dry ( land. 

That lgjge rivers flowed down from this land into the estuary, 
which is indicated by the eecond^ry strata, is proved beyond a doubt 
by the occurrence in the diluvial bail of the remains of Trionycs, 
Emides, and the larger Saurians, and that the climate of the land was 
wholly tropical is likewise proved by the presence, of these animals in- 
termingled yitb the exuvi® of Elephants, Mastodons, Hippopotami, 
and others. These then inhabited the rivers and the land of the se- 
condary era, precisely as do the analogous species o£ the modern era 
inhabit rivers and terai, which skirt the present mountains. 

Now as secondary rocks occur along the western boundary from the 
ocean through Beloochistan toCabul, and from thence again along the 
Himalaya in a south-easterly direction, along the northern and eastern 
boundary to the Irawaddi or the sea, it is evident, that this anti-diluvian 
country must have formed an extensive island, or perhaps one of a 
group of islands, (traces of others occurring beyond the Himalaya,) 
and it is therefore easy to he seen, that as the waters of the deluge rose, 
the animals of the rivers and the land c i>eing enclosed on every side, 
wouldhave been overwhelmed together in one comma* ruin* - 
* lghen the waters had stood sufficiently long above the surface of the 
globe to effect the purposes for which they had heen permitted to 

M&taa eheakffnrtbtt soy the effect! referred to ere tb be tttrfb** to ]ooilj|tiigee, ttefeas 
ttoMoootttoiMd by the £erthqueke st Chtttegofig»c&sage« vftieb bore opSfeted at *H times as 
they dost present > elthoagk We do not dotty thei they have been wars (Snort! «t cm 4iu« 
then aftothoii— Ed. 
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transgress their proper bounds, some vast upheavementa of the sub- 
merged mass occasioned antipodal depressions into which the faster* na- 
turally subsided, 4 and once more left the ragged and shattered surface 
of the earth a dry land.* 

Among the ranges then produced, arose the mighty Himalya, which 
with others in various quarters of She globe- rising to a height, which 
had been before unknown in previous conditions of the Earth, naturally 
caused a larger tfody of water to be withdrawn, by which the secon- 
daries which had hitherto lain submerged, were now exposed and add- 
ed as dry land to the former Earth, lar^p portions, at least, of which 
again became uncovered, as we see in the "diluvial strata in various 
countries o?the present day. * 

With this uprise of land and subsidence of the ocean, commenced the 
historical or post-diluvian era, from which the origin of all existing 
rivers and alluvial strata must necessarily date; and as the waters 
were violently thrown back by tbp outburst of the mineral mass, the 
retiring debacle this formed, naturally carried off with it, incite head- 
long and irresistible descent, the comn.ingled*fragments of the shattered 
rocks, and again strewed them tints course to £>rm the earliest deposit 
of the then commencing modem era. 

Here then is the mighty agent by tohich the materials of the lowest 
and weightiest strata of our present alluvial ^plains were hurried from 
the mountains to distances now unattainable to the pebbles of the pre- 
sent streams, andjto this agent I would refer the deposition of the fossi- 
liferous conglomerate of the Gangetic Delta. 

From the accumulation of this stratum, until the present time, the 
formation of alluvial matter has been progressive, and entirely carried 
on by the existing rivers of our continent, varying according to the 
mildness or severity of the seasons, the consequent power of transport 
of the rivers, and the deficiency or abundance of detritus. 

I do not think it necessary now to enter farther On the subject, as I 
shall have occasion, in the regular essays 1 have promised you, to notice 
the various changes the Ear^i has experienced, more fully than my 
present space will admit of; and enough in here said to shew, that the 
doctrines advocated 4a* the paper under consideration, are at least in 
part erroneous*, 4 

From the foregoing remarks, therefore, it would perhaps appear, that 

* Althpcgfe^e'hlvo proofc of the firing and rin&ng of the land, there are non# to shew that 
tha lavri Of th»trtHftM undergone anygreat change, and the language of Scripture in 
this respect la therefore regarded ** figurative, or adapted to the mind of man In foe Infancy of 
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the inferences which have been drawn from a consideration of the 
deposits in the Gangetic Delta* as detailed in the Third No. of this 
Journal, are untenable! in as much as they require the pretent existence of 
primary mountains within thirty miles of Calcutta, which mountains are 
known not to exist ; and yet they could not have been removed within the 
historical era, in which the theory requires 4hem to have existed ; and 
arther, because such inferences would assign an age to the recent de- 
posits of the Indian continent, once at variance with*the admissions of 

geology, and with the recorded facts of history. 

« 

Mussoorie, 30 th August, 


On the fresh-water Fishes collected by William Griffith, 
Esq., F. L. S. Madras Medical Service , during his travels 
undefthe orders of the Supreme Government of India, from 
1835 to 1842. By John McClelland, Bengal Medical 
Service . 

Mr. Griffith’s travels have? put us in possession* of two dis- 
tinct collections of the fresh-water Fishes of India, which from 
the light they cast on the geographical distribution of these 
animals, are unquestionably the most import&nt accession tow 
this branch, that it has fallen to the lot of any Asiatic traveller 
to make. 

These collections consist of specimens found by Mr. Grif- 
fith during his travels in the Mishmee Mountains, a part of the 
Himalaya bounding the eastern side of Upper Assam, in 1836 
and 1837 ; of specimens found by Mr. Griffith in Boutan in 
1837 and 1838; of collections made by Mr. Griffith himself in 
the Kasyah Mountains in 1837 $ and by his collectors in those 
mountains dosing the years 1837, 1838, 1839, and 1840, and 
who are still continued in his service up to the present period. 

They consist, lastly, of collections inade by himself at 
Loodianafa, and on the Indus, from thence to JerozepOre, 
and from the Indus to Shikarpore, the Sola# Phss to the 
Hehntusd, and from thence to the tributaries of the Ozus 
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on tile northern declivities Of Hindoo Kodak. The flaheS of 
the Cabool river were next carefully investigated by r Mr. 
Griffith, as well as those Of the streams in the Khybnr Pass, 
the rivers and ponds in the Punjab, and the Ganges above 
Seharanpore. 

Some other valuable collections which were made by Mr. 
Griffith were lost, particularly specimens forwarded from 
Loodianah in the beginning of 1839, which may have fallen in- 
to improper hands ; others, particularly the Shikarpore collec- 
tions, werp spoiled in consequence of the jolting motion of the 
camels, on which they were necessarily conveyed under the 
most difficult circumstances ; and others, for want of better 
means of preserving them, were kept merely in Salt. With 
theBe exceptions, the remainder of the collections arrived in 
Calcutta, if not quite* safe and free from those ifljuries to 
which such perishable objects were of necessity exposed dur- 
ing a military campaign, at least in a state to admit of the 
species being accurately identified, and such as are new, de- 
scribed. 

In preparing a list of the specimens collected by Mr. Grif- 
fith, it would he desirable to point out a few of the more 
striking results to which they are likely to lead, and how 
far they are calculated to improve what is known of species 
peculiar to India. Still we wotild wish it to be remembered, 
that what is recorded as new- or curious by one, may be found 
to be quite the revers by another, possessed of better facilities 
for study,' It is satisfactory to know, that Mr. Griffith's collec- 
tion not only 'of fishes, but alb the other fruits of his extensive 
and precarious travels which bwa been almost uninterrupted 
from l$3fi to to<fcpito»»S‘time,-ur* intended to be preserved 
as objects of study and investigation* ih apartments allotted 
to such purposes by the authorities at home. It is therefore 
unnaQesfUtff-here to do moto^han direct attention to the 
subject, sa tilp Collection itself ussy be better inytotigatedat 
home, (as far asks state of; preservation with admit,) while the 
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living animals will become objects of study and amusement, 
we trust, to future travellers and residents id places where 
they bavd'befen collected with so much care by Mr. Griffith. 
The following are Mr. Griffith’s own remarks on the fishes be 
met with in Affghaniatan and (adjoining provinces. 

“ 1 find/* he observes, “on referring to my notes appended 
to a numerical list of the Fish of Shikarpore,that the propor- 
tions are as follows : — 


1 Cyprinidje, 


{ 


Pseenominse, . . 
Sarcobqrinse,. . 


“ Siluridse, 

9 y 

“ Ophicephahis, 

“ Chamba, (Buchanan,) 


22 

17 

8 

3 

1 


“ The list was prepared frbm the native names, and it ap- 
peared to me .at th$ time, that several species had 
fluctuating names. Not one of the Shikarpore fish 
has escaped the effects of the journey. 

c 

. From Kutch Gundava. 


“ From the bunded waters at Mysoor I obtained several. 

“ Cyprinidee 4, including a beautiful Systhmus, much like* 
S. Canius. As. Res. vol. xix. pi. xliv. fig. 6. 

“ 1 Ophicephalus. • 

“ 1 Silurus. 

“ The stream of the Bolan Pass up the ravine in which our 
road passed abounded with fish, especially the small 
branch stream at Gurmafo. Three springs which Dr. 
Henderson examined he found to have the temperatures 
of >77*, 77* > 82°. In* the* -82’ one, SystoUiuB above 
aitoded to was found, and S. bimaenlatut. s • 

“ In the Bol«n rivers I have noted the Mibastrin abun- 
dance, but not attuning any size. The largest I took 
»*■' Was perhaps 3 lbs. They afforded exceiletft fly-fishing 
with light-tackle. * 

w il Opsalrion, also a fly-taker. 
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“ 1 Oreinus, like the Nepoora of Assam> 

** 3 Gonorhynchj. 

** 1 SiluruB, Kuggar, from the still deep pools that occur 
here and there under cliffs. 

“ 1 Macrognathiya. * 

From Gurtnab. 

“ 1 The Mahasir, Barbus megslepis. 

" 1 Barbus, closely allied to the Mahasft. 

“2 fionorhynchi. 

“ 1 Systomus bimaculatus. 

f ‘ 1 Systomus Canius. 

“ At Quettah, which is Jairly within Afghanistan, and 
the waters of which no longer run into the Indus, but 
are either lost in details, or make their way to the 
tributaries of the Helmund, I obtained 

“ 1 Barbus, a beautiful silvery small fish, with a bright 
longitudinal red streak. 

“ 2 Other Cyprinidae. 

“ 1 Gono«hynchu8. 

“ 1 Loach. 

Of these the Gonorhynchusjis the most common ; it is 
found all over Afghanistan. 

“ From the Arghaudab, a rapid and considerable sized 
tributary of the Helmund, which runs within two or 
three miles of Candahar, I obtained 

** I Barbus, of ^he characteristic Afghanistan form j viz. 
elongated bqdy, vei^r stroll closely set scales. 

w 1 Loach of largish size, with a flat head, colour reddish, 
with conspicuous brownish mottlings. 

“ 1 Silurus. 

f* From- the Turnuk X only obtained one Barbus., the same 
aa thesCandahar one ; numbers were taken by baiting 
with a Cicada, which occurred in profusion on short 
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slanted bushes in the SBwmuk' vnUley. * See a note by 
Captain Hay, Journal of the Asiatic Society. 

“The Cabal river at Cabul does not present any great 
variety j the two most common ate a species of Barbus, 
and one of Oreinus. j * 

t • 

“ Towards its origin, and throughout the upper part of the 
Myd&n valley, a species of Oreinus is • very abundant, 
numbers may be taken with a worm, the only instance 
I know of a fish with a Gonorhynchoid mouth taking 
bait. This same species swarms in the- fine springs 
(from limestone) at Sir-i-Chushmah, which are the 
main Bource of tile river : the fish are considered 
sacred, and appear to eat any thing presented to them ; 
the size does not exceed 5 lbs. 

“ I»>the small channels by which the springs run off, a 
Loach is very ’common. The most remarkable fish 
however is a 'dark coloured Loach-like Silurus, which 
is not uncommon about Julraiz. 

“ Of theBei three fish, both Oreinus and Loach occur, the 
former in abundance in the Helmund at Gridun De- 
war, altitude 10,500 feet. At this plane I have known 
the Oreinus to'take a fly with freedom. 

“ The late Captain Ej)w. Connolly shewed me among his 
Seiatan papers, sketches of two fish inhabiting the 
lower part of the Helmund, of these one was a genuine 
Cyprraus, the other a Loach. . , 

“ The Cabul river at Jeilalabad present us, in addition to 
two.or three small scaled Barbi and Oreini, with certain 
tropical forms, each $s tSe .Mahasi* add a. Silurus, 
. very like, if not identical, with, the Poftah. 

,^rom the same river at Lalpore, altitude — - ? I procured 
^aflah I believe identical with the Nepoorapf Assam, C. 
,&dqa*u»,..pf„ Hardwicke, a. Barbus, a Gowwbynchus, 
-a small Mahasir, and a remarkable flab, aritioh appears 
tp me’the type of types of Ceruiveitous jPsmmtM.. 
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The fish of thaKoonur river, the largest tributary of the 
Cabul river, so far as 1 know, are all characteristic of 
Afghanistan, consisting of a Barbus with an elongat- 
ed body, enormously developed fleshy lips, the lower 
being three-lobed, Inqther Barbus, and one or two 
Oifeini. 

" In the waters of the Khybur Pass, winch are chiefly de- 
rived from a copious spring from cavernous limestone, 
about half a mile above A&Musjid, an Oreinus and a 
Perilampus occur in profusion, and iflay be taken in 
numbers by baiting wit£ worms. 

(( These waters do not, except during the floods, reach the 
plain of Peshawur, being gradually lost in the loose 
shingly bed of the ravjne towards its mouth. 

“ The characteristic forms of Affghan fish are*doubtless - 
the small scaled Barbi and dreini, and these far ex- 
ceed the others in number. No Ophicephali, none 
of thea Indian Siluridse^no Macrognathi, no Chamba, 
no Clupea. The fish are as distinct from .the Indian 
forms as the plants are. 

“The only ordinary sized scaled fish I am acquainted 
with beyond the influence of the plains, is the beauti- 
ful silvery Cyprinus of Qugttah. 

“ By characteristic, I do not mean that these forms are 
limited to Afghanistan, because they occur perhaps 
to equal extent in the Himalayas, to the streams of 
which those of Afghanistan approximate more or less 
in the common features of rapids and bouldery beds. 

“ It will be interesting, J>y way of contrast, to gain a 
knowledge of die Afghan fish from those rivers, winch 
fat their courses through certain v|Uie8> lose for a time 
their mountainous character ; such for instance as the 
rrivenef the Peshawur valley, the Efora near Candahar, 

' and the* Cabul river eastward of CabuV and ‘before it 
, re-enters the hills. 
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“On crossing the great chain* separating Afghanistan 
from the plains of Toorkistan* which may be accom- 
plished without exceeding an altitude of 13*000 feet* 
even by taking the highest route* that of the Erak 
Pass* a great change in the fish f appears to occur* and 
Salmonidce appear to take precedence of the Cyprinid®. 

“ A species of Trout abounds in the Baifiean river* and 
up its small tributaries derived from the Koh-i-Baba to 
an altitude of a^out 1 1*000 feet. 

“ A species'of Barbus wijh small scales* is likewise com- 
mon in the Bamean river. 

" The only other fish I have any knowledge of* inhabiting 
the waters of the Toorkistan face of the Koh-i-Baba* is 
a Loach found at Kaloo* at an elevation of 11*000 
feet. ' 

“ The curious change in the fish does not appear to be 
accompanied by any marked change in the physical 
configuration of the country in its plants* animals* or 
birds. 

" I regret exceedingly* that from the loss of so great a 
portion of my collections of fish I shouM have to sub- <. 
stitute inexact for exact information. Collectors will 
do well to bear in mind* that the preservative powers 
of spirits are diminished by long and constant land 
carriage* such as that of camels* and to obviate all risk 
from this cause* by preserving specimens of each kind 
with arsenical soap. * 

“ The fish of Peshawur are almost entirely of Indian 
forms* the Cabul river it there a large splendid stream. 

„ "Afepfg allUhe lines, within the influence of the plains* 
an intermingling takes place* and in proportion to 
' the easiness of access from the plains* will be found 
‘ * to depend the numbers of Affghan and Indian’foms* 
"Of the fish of the Chenab* Ravee* andcQatlup* re- 
marks would be superfluous* as the characters of those 
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riven are decidedly Indian. I may mention, that the 
Mahasir is to be found in the Jhilun, at the place 
of the same name ; but the river here has not alto- 
gether assumed the quiescent character, characteris- 
tic of the rivery of t£e plains. 

“ The* fish of Affghanistan, except perhaps those of the 
valley fif Peshawur, cannot be considered as ad- 
ministering to nay extent to the food of the inhabi- 
tants. «* 

“ It is only about Jellalabad, and more especially up the 
Koonur valley, that I have seen Affghans employed in 
fishing. The only nets in use are common casting 
nets, but this method did not appear to me so suc- 
cessful as that of the hook and line. 

“ At Julraiz and jGridur Dewar, I have caught as many 
as forty fish in the course of three or four hours, 
and at Olipore, I was by no means unsuccessful. 
Yet I* have seen threu men with casting nets not 
average more than one fish each throughput a whole 
day.” 

Of the family Cyprinidse, the number of specimens met 
with by Mr. Griffith is very great, comprising nearly three- 
fourths of all the others met with.during his travels. 

Of the Bengal species, the Rohee , the Calabase, the Meerica, 
and the Catla, as well as the Bangon, and various descrip- 
tions of Pootie, extend to the ponds and river of the Punjab. 

The latter Mr* Griffith traced as far as Peshawur, and it 
may be remarked°of these -small and insignificant species 
in Bengal, that timy befcomq more developed both in size 
and numbers in the rivers of the North-western Provinces 
generally*. - , 

Two^ Bengal species of Leuciscus are found in the Cabul 
rjver aajnghusJeUaiabad j namely, L. margerodes and Lsu- 
ciscm tpa&M a-weU as Cyprimt (Leuciscus) ttngrai and Cy- 
pnnjM* 4 mehkts, .Body. Four Bengal specie# of Gobio are 
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altoloond lli the same river) namely, 0. limnaphUut, O, bicolor 
and, panguna, at well as Optarku bdicala, Systomw tophore, 
immqeulatw, and chrftopterut> together with two specie* of 
Perikmpuf ; namely, P. Sa/kia end otfreograpbta. Pimelodus 
rita has «laa a wide circulatipn in this quarter, having been 
found by Mr. Griffith in the Khybur Pass, in the Chenab, 
and in the Cabal river. Pimelodus aor, Buch.1bas been found 
also by Mr. Griffith to be one of the characteristic fishes of 
the Indus, sb well as qf the Ganges above Beharanpore, but 
disappears in Afghanistan, jTellalabad is the farthest limit 
to the north-west to which the species of Hindustan extend. 
Two species of Ophicephabis are found there, and which are 
unknown in Bengal, and also a Cirrhinus, which has been 
named in honour of Sir A. Burnes, from whom Mr. Griffith 
received Tvery assistance in his pursuits. A similar compli- 
ment has also been paid to other officers to whom Mr. Griffith 
was also anxious to acknowledge similar obligations. The 
Ophicephalus wrahl and Morulius, Buch. both occur at 
Loodianah, and indeed there does not appear to be any great 
difference between the fishes of the Indus and those of the 
Ganges. The Bpecies in both rivers appear to be generally • 
the same where the currents are alike, but some species ap- 
pear to be more developed„both in regard to size and number 
in one river, than in the other. 

The Herbivorous Cyprins and Pimelodhue being the charac- 
teristic species in the lower parts of those rivers just above 
the influence of the tides, while the large scaled Barbels be- 
gin to appear and form the characteristic species as the 
currents approach to rapids with gravelly bottoms. In the 
higher ports of the plains, the Nepura or Qobjto malacottonm * 
is the only herbivorous aperies of Cyprinitfa that can be said to 
he at all common, their place being supplied by Opsariobs as 
thai/qfthe Cirhitu is supplied by the large scried, and far 
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the most part carnivorous Bethels, which prey upoWls^lwr 
species. 

These large foaled Barbel there attain a gigantic sire, onto 
specimen in the collection gS Mr. Griffith being fodr feet hi 
length. They would also appear to ascend the rapids and enter 
some of the larger streams in the principal mountain Tallies, 
and young specimens have been found by Mr. Griffith in the 
rivers at Deyrah Dooii and Sadoo, as well as hi the Cabul river 
at Jellalabad, and the streams of the Bolan^Pass. Opsariut 
gracilis , of the Oofia of Hindustan, an elegant species which 
from Ihe greet) spots on its sides.is usually, but erroneously, 
regarded as Trout, has been found from 15 to 18 incheB in 
length in Deyrah Doon, at the junction of the Sone and Kur- 
ruch with the larger river, where the difference of tempera- 
ture between the threV streams attracts a large assemblage 
both of the. fishes of the mountains and the plhins to one 
spot. 

The Nepura seems to occur in^reat perfection at Peshawur, 
and occurs as high as Lalpore j it is also abundant in the 
Dhoon, Roopur, and Sadoo ; and from these situations which 
are its highest limits, it descends along the great rivers for 
two or three hundred miles into the plains. 

The streams of the Himalaya? and, Hindoo Koosh are 
inhabited by other forms, which the researches of Mr. Grif- 
fith have been mainly instrumental in bringing to notice. 

The mountain, or sihall scaled Barbell of the Himalaya 
were discovered tajd brought to Europe by Baron Hii- 
gel about ten yeatS since; It was only in 1839, that their 
peculiarities were made fcnowtf, and in the mean time Mir. 
Griffith’s travels in 'the Mithmee Und Boutan Mountains had 
made us familiar with several species which Were dietin' 
guished from the confmoi; Barbels of the plains by their small 
seated and^ttnt'^eshy sithut. The specimens brought to 
Europe by Bffion Hiigel were distinguished by a. peculiar cleft 
in the lower part ef the body in front of the &nal fin, which 
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is bounded laterally with scales of "peculiar form/ and thence 
named Schizothorax. The annexed figures which represent 
the bones of the head in these species, shew that as previously 
described they embrace two distinct grotips, known by the elon- 


gation of the head. Fig. 1 
represents the bones of the 
head and jaws in Schizo- 
thorax esocinus, Heck, and 
Fig. 2 the samp bones In 
Schizothorax plagiostomus, 
id. The first is the type of 
Schizothorax proprius, and 
the latter of Oreinus, a sub- 
division which the collec- 
tionsof hfr. Griffith are<suffi« 
cient to establish, and which 
in the descriptions which 
follow, we have noticed in 
more detail. The peculiarity 
of these mountain Barbels 
depends in a great measure 
on the union of the maxil- 



lary and intermaxillary boftes, which renders *theta incapable 
of protruding the mouth forward in reaching their prey as the 
Mahaseer , and all the large scaled Barbels do. Mr. Griffith 
has, however, discovered an intermediate group, which while 
it presents the small scales and anal clpff of the mountain 
Barbels, possesses the protractile mouth of the large scaled 
Barbels of the plains, and fcf this interesting sub-genus 
which we have named IWtonii, Mr: Griffith brings to light 
five undescribed species from the Sources of tHe^Okus, the 
Bd$und/*ndof the Gabul rive?. , 

discoveries' will render the genus Bhibuif b( CttVfer, 
which depeadedat first on a few isolated apeci^l/bdfe 6f the 
most perfect groups hi Natural HistoVy. Mr/ Griffith dfd not 
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merely content himself with specimens* he has also executed 
excellent drawings of these new species, in which the colours 
and living forms are satisfactorily represented. This has 
proved the more fortunate, as some of the most interesting 
of these peculiar specimens h^ve not yet reached Calcutta, 
having beefr -accidentally left behind with the Ornithological 
portion of the dbllections. 

The following is the list of drawings here alluded to, 
which Mr. Griffith has left in my possession : — 

Oreinus maculosus. 

Oreinus Griffitliii. 

Oreinus plagiostomus. 

Schizothorax Edcniana. 

Racoma labiata. 

Racoma Chrysochlora. 

Racoma nobilis. 

Opsarius gracilis. 

Opsarius bicciratus. 

Barbus progeneis. 

Barbus hexastichus. 

Barbus spilopholus. 

Salmo orientalis. 

The above are all large sized coloured drawings, with the 
structure of the mouth, intestines, and such parts as re- 
quired particular illustration, fully represented. In addition 
to these, we have outline figures of the Barbel of the Bamean 
river, ( Racoma gobioides,) with the form of its intestines 
magnified ; the same of a species of Bangon, and of a Systo- 
mus found at Peshawur,* together with sketches of the 
intestines of various species of Pimelodus. 

The absence of all species of the Salmons from India and 
the Himalaya, has already been noticed as a curious fact. That 
extensive family is characteristic of temperate climates, and it 
was natufalljaexpected, that at certain altitudes jn theHlma- 
laya some of its numerous forms might be found. Such is not 
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the case, and the first and only species that has been found by 
any Indian naturalist, was discovered by Mr. Griffith in the 
Bamean river, a stream that falls from the northern declivities 
of Hindoo Koosh into the Qxus. The species appears to be 
un described, and has been nam&fSalmo Orientalis. We may 
here mention a curious fact of an opposite nature M>m the one 
just noticed, *. e. the existence of Silurus Qlants, (an European 
species,) in the mountains on the eastern side of Assam. The 
specimen found by M{. Griffith is about six inches in length, 
it is discoloured* rather, and tjie fin membranes shrunk, from 
having been preserved in spirit along with plants, but there 
can be no doubt as to the identity of the specieB with that of 
Europe. This species has been found in the north-western 
parts of Asia, but we have never before heard of its existence 
so close vTpon the borders of India j and as the same fish has 
been found in America and Africa, it will probably prove to 
be one of the few animals that are nearly, if not quite univer- 
sally distributed. 

In Mr.* Griffith’s collections from the Kaayah mountains, 
there is one, or perhaps two, undescribed species of that 
singular genus Platycara :, and two undescvibed genera of. 
Siluridte of the sub-family Pimelodina ; namely, Glyptostemon 
and Olyra. The former vepresenting amongst Silurida, the 
Platycara amongst the Cyprins , and the latter genua blend- 
ing in a great measure the characters of Silurida, with those 
of the Loaches. See Hates VI.^VIII. and XXI. 

The light that these newly discovered«formB, (which we 
owe to the zeal and enterprize of Mr. Griffith,) is likely to 
cast on the natural affinities and*relation of groups, is most 
important not only to Ichthyology, but every branch of 
Natural History. • They go far to supply perhaps the only 
that were wanting to complete the several groups 
to Wh ich they belong j and whatever difference of Opinion 
there may be upon other points, it will be allowed perhaps, that 
there cannot be one law for fishes, another for birds, 
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so that whatever tends to a perfect knowledge of one group, 
must serve to elucidate another. This idea, which was first 
happily conceived by Mr. MacLeay, has since been generally 
adopted, and has already given an impulse and an interest to 
Natural History unknown before. In concluding these 
remarks, tve may add a general list of the species contained, 
in' Mr. Griffith^ collection. It is as well however to say, that 
Mr. Griffith’s Researches were botanical ; and that whatever 
he has done in Ichthyology and oth^r branches of science, 
has been accomplished in addition to a masterly investigation 
of the Flora of the countries he has visited, and which we 
trust he will live to communicate -to the world. 


1 . Newly discovered species. 

• 

Racoma, MeClell. et Griff a new genua. 

Racoma gobioides, id. 

Rocoma chrysochlora, id. -t # 

Racoma nobilis, id. [Drawings only as yet received, the specimens with the 

Racoma labiata. [ birds on tfeir way to Calcutta. 

Racoma brevis, id. J 
Schizothorax, Heckle. 

Schizothorax proprius, MeClell. Bub. Gen. 

Schizothorax inf Jrmediua, MeClell. et Griff, ui. 

Schizothorax Edeniana, td. 

Schizothorax Ritchleana, td. i. 

Schizothorax barbatus, id. Ui. 

Orelnus Grifflthii, id. 

Cirrhinuz Burnesiana, id. 

Op8arius piflcatorius, id. %. 

Opsarius bicirratus, id. 

CobitiB, id. 

Cobitis boutanensis,oW. i. 

Esox indica, id. 9 
Ophicephalns indlcus, id. il. 

Ophloephahu montanua, id, i 

Silurus indicua, id. L 

Fimelodua anisurus, id. i. in spirit*, 186. 

Rimelodn* indlcui, id. i. ditto, 137* 

Salmo orientalif, id. Ui. 

Ambftuis indica, id. U. one In yiiits. 

Macrtgnath^l eaudttti, id. i 
Syatomuf Mu, id. I. 

Flatycara anisura. 9) id. U in spirits. 
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Platycara llssorhynchus, id. I. 

Glyptostarnon, McCIell. anew genus. 

Glyptostarnon sulcatus, id. i. In spirits. 

Glyptosternon striatus, id. i. and two In spirits, Hi „ 

Glyptostarnon retioulatus, id. 

Glyptostarnon pectlnopterus, id. 

Glyptostenon lablatus, id. 1. 

Olyra, McCIell. a new genus. 

Olyra longic&udata, id. "j There is but a single specimen of each of these species, 
Olyra inermis, id. >- and ibis' has been inured in exnxffination, and therefore 
Olyra. f j not sent 

2. Specie s before known to exiet, but not characterised. 

Schistura grandis, if Hardwlcke’s Illust. t 94, id. 

8. Species placed in Qener%to which they did not belong. 

Oreinus plagiostomus, id. ▼. 

4. Species whose habitation has been rendered more defined. 

Ambassis ruconius, McCIell. 

Ambassis phula, id. 

Barbus spilopholus, id. v. 

Barbus heiastichus, id. ix. 

Barbus macrocephalus, id. ix*. 

Barbus progeneius, id. iii.e 
Clupanodon cbandpole, Buch. 

Clupanodon manmina, Buch. iii. 

Cirrhinus rohita, id. v. 

Cobltis marmorata, Heck. i. In spirits. 

Cobitis armatis. 

Cois nandus, Buch. i. 

Cyprinus mrigala, Buch. ri. 

Cyprinus calbasus, Buch. ii, 

Cyprinus dyocheilus* McCIell. 

Cyprinus catla, Buch. ii. 

Cyprinus oursa, Buch. 

Cyprinus cotis, Buch. iv. 

Cyprinus angra, Buch. 

Cyprinus curchlus, Buch. 

Cyprinus cursis, Buch. 

Eaox concila, Buch. i. 

Gobio rienorhynchus, McCIell. xiil. 

Gobio lyssorhynchus, id. iv. 

Gobio Isuros, id. vi. 

Cyprinus pingnsia or Bogs, Buch. iii. 

Gobio blcolor, McCIell. i. 

GoMolimnophilus, id. t 
Gonorhynchus gobioides, id. xi. 

I*ndscus brachiatus, id. viiL 
' teudscus lateralis, id. xli. 

teudseus danioonius, id, r. 

‘ LeUciscus dysWius, id. 



575 


Onthd fresh-water Fishes of India. 

Leutiscus tnola, id. 

Leudsctu margarodes, id. 

Macragnathus ornatus, id. i. 

Notopterus karipat, Laceped^ til. 

Opsarlus gracilis, id. iii. * 

Opsarius pholicephalus, id* 1. 

Opaarius fascicatus, id. 

Opsarlus*baicala, id. i. 

Ophicephalua late, Such. ii. 

Ophicephalua wrahl, Lacep. il. 

Platycara nasuta, id. i. in spirits. 

Ophicephalua marulius, Bifth. 

Pimelodus aor, Bach. iv. 

Plmeladus ritu, Buch. ii. 

Perilam^hs recurvirostria, McCleil. i. 

Perilampus oslreographua, McCleil. 

Oreinua inaculosua, McCleil. xli. 

Perilampus sutiha, McCleil. 

Silurus glanis, Auct. i. 

Silurus singio, Buch. 

Silurus boalis, Buch. iii. 

Systomus malacopterus, Mc£le!Hv 
Systomus chrysosomus, McCleil. i. 

Systomus immacolatua, McCloll. ix. 

Systomus tlcto, McCleil. 

Systomus chrysopterus, McCleil. iv. J 
Systomus sophore, McCleil. ii. in spirits. 

Systomus pyropteruB, McCleil. xx. 

Schizothorax esocinus, Heckle. 

Varicorhinus diplostomus, Heck. i. 

Note.— The numbers placed after the names refer to the number of specimens despatched 
to the Museum at the India House. The names without numbers, refer to species of which the 
specimens were not in a sufficient state of preservftion to forward. 


The following are the characters of the undescribed species 
in these Collections* — 

I. Afghan Collections. 

% 

FAMILY CYPRINIDEjE, Cuv. 

„ 8chizothobacin.e, McCleil. 

are Barbels With minute scales and a naked .membranous 
space in front of the anal-fin, bounded laterally with enlarged 
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scales placed vertically like eave-tiles. Their tips are thick 
and fleshy, and their intestines vary from three and a half 
to six lengths of the body. 

They inhabit the Mountains ofyLndia and Central Asia. 

Sub. Gen. Racoma,* McClell. et Griff. Pli XV. 

0 

are distinguished by their protractile jaws like those of the 
large scaled Barbels, the intermaxillaries forming a moveable 
rim, by means of which the mouth, when opened, is project- 
ed forward. 

Ofoervafton.^-Their stomach is wider and more highly organised 
than the intestines, which are continuous with it. The whole length 
of the alimentary canal is about 3} lengths of the body. They 
prey upon small fishes, and are speedily taken with worms. They 
inhabit the^ources of the Helmund, the Oxus, and the Cabool river. 
Our knowledge of them is entirely derived from the MSS. drawings 
and specimens of Mr. Griffith. 

1. Rocoma Gobtoides, t. xv. f — Bamean Barbel, Griffith MSS. 

This species, of which there is but a single specimen in Mr. 
Griffith’s collection, bears a resemblance in the form of the mouth 
and head to the common Mrigalla or Meeriga of Hindustan, beyond • 
which, it presents no resemblance to any known species. The speci- 
men is somewhat altered in aljape, being merely a preserved skin ; but 
Mr. Griffith took the precaution of making a correct outline figure of 
the fish itself when fresh. 

The head is small, being about one-fifth of the entire length includ- 
ing the head and caudal fin, and is scarcely equal to the depth of the 
body. The snout is round, small, and but littlaprominent ; the mouth 
opens horizontally, and the intermaxillary has but little motion ; the 
operculum terminates behind in *a round point, which is directed 
backward. The depth of the body contracts suddenly at the dorsal 
and anal fins* which are accordingly inserted on oblique bases. The 
anal cleft extends for about half an inch jh front of the fin, and the 
vertical scales in this situation are twice the depth of the ordinary 


* Ettm RaHoina, a tom gfetnient 
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scales on other parts of the body. The dorsal fin is placed midway 
between the eyes and the commencement of the caudal fin, and is 
preceded by a slender soft pointed ray which becomes broader at the 
base and serrated behind. The ventral fins are placed rather behind 
the commencement of the dorsal, and the anal fin is situated about 
half way b^ween the dorsal and caudal. 

P. 19i V. A.«, C. 

The common colour of this species is yellowish brown, darker on 
the back, and becoming yellowish white below. The intestines and 
stomach form a continuous tube coiled up in the interior part of the 
abdomen sfbout 3-J- lengths of th£ body, Mr. Griffith found them 
to take worms greedily. • * «* 

Habitat-Bamean river lat. — -* ? N. E. long, elevation * ? feet 

above the sea ; length about 12 inches. 

2. Bacoma chrysoehlora , nob. t. xv. f. 2. 

Mouth directed forward/mtermaxfllaries protractile, without spots, 
scales small, raised on the lateral line, vertical hnal scales large, colour 
brownish yellow, operculum square behind, intestines convoluted in 
a conical form in the anterior part o? the abdomen, and equal to six 
lengths of the body. 

D.f: P. 19: V. 10: A. 8: C. _ 

Habitat. Lolpore, Cabul river, length about 10 inches. Grif- 
fith's MSS. 

The specimens of this fish have not yet arrived in Calcutta, having 
been left behind with Mfr. Griffith's extensive collection of Ornitho- 
logy. The characters here given are taken from Mr. Griffith's notes, 
and the figure reduced from his very excellent drawing. 

3. Bacoma nobili 4 nob, t. xv, f. 4. 

Operculum narrow and rounded behind, body and fins covered with 
numerous small spots. * « 

D. | t*p. Id s V. 11 : A. 8. 

Stomach distinct from the intestines and highly organised. The 
entire length of the intestinal canal is only one and two^thirds length 
of the body* Preys On emfil fish ; a highly carnivorous type, and 

* * Those qieast^HAeats are given from Mr. Griffith's observations in papers which ws 
have not yet had access * 

4 c 
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except as to shape, a beautiful £sh ; takes worms and offal. Griffith** 
MSS. Length about 18 inches. 

The specimens of this fish are also with Mr. Griffith’s Ornithologi- 
cal collections. 

4. Racoma labiatus, t. 1, pi. xv.^ 

Length of the head greater than the depth of the body, and equal 
to a fourth the entire of length. Intermaxillary vefy protractile and 
covered with a thick adipose integument, a thick trilobed integument 
to the lower jaw, cirri terminating in trident points. 

% D. f : P. 19 : V. 10 : A. 7. 

Intestines short, disposed in 3^ or four double folds. 

« Habitat. Ptlshut, Koonar riv&r near Jullalabad. — Griffith's MSS. 

Mr. Griffith remarks that this singular form is nearly allied to 
the Lalpore species" but that the intestines of the latter are infinitely 
longer, nor jg there any enlargement of the lips in the latter; but this 
last character Mr. Griffith remarks is not so remarkable in young 
specimens.' 

5. Racoma brevis, nob. 

- 

The head* is short and compressed, the lips covered with a thick 
fleshy membrane, which forms a loose appendage to the lower jaw. 
The depth of the body nearly equal to one-third of ifts length, the fins 
are small, the fin membranes strong, the rays slender, and the dorsal 
spine slender and soft, the fin /ays are. 

D.-S : P. 20: V. 11 : A. 7: C. ® 

' * 

Habitat. Helmund river. 

There is but one specimen (not very perfect) of this species in the 
collection. <• 

Sub. Gen. Schizothqpax, Heckel. 

The head is elongated and* conical, the snout prominent 
and pointed, intermaxillaries fixed, lower jaw long and nar- 
rbw, but shorter thin the upper 5 lips soft and round. 

The intestines with the stomach form together a tapering 
tube about 3J lengths of the body. The species are so far 
carnivorous as to take worm greedily. Griffith’s MSS. 
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Observation . — The Species are all so nearly alike, that they 
are distinguished with difficulty. 

A. Lower lip presenting a free reflected margin only at the 
angles of the mouth. 

1. Schizgthorax esco rimes, Heckd Fische aux Cachmir. 

Although this species has before been described, itis necessary togive 
the following characters, in order to distinguish it from the others : — 

Head elongated, anoint somewhat depressed, width of the mouth 
equal to two-thirds of the length of tlft? lojver jaw, which is pointed 
at the ape^; operculum terminating behind in a narrow point : dorsal 
spine large and terminating in a membranous point ; body spotted ; 
scales very minute. 

f : P- jj : V. g- : A. - : C. 19. ' 

Habitat. In tributaries of the Helmund and the Cabool river. 


(Griffith.) 

2. Schizothorax intermedins , Nolb. — Dorsal spine soft, small, and 
slender ; scales rather above the ordinary size ; width of the mouth 
equal to the length of the lower j%jv» which is round at the apex ; 
edge of the lower lip thin and hard ; caudal fin short. 

D.|:P.£: V.£:A.f:C.19. 

Habitat. CaBul river at Jullalabad. Tamuck ffver. (Griff.) 

JB. Reflected margin of the lower lip free at the apex. 

3. Schizothorax Edeniana, nob. — Reflected posterior margin of 
the lower lip entire, lips thick, round, and soft ; snout depressed, 
dorsal spine slender, soft, but harder at the base, where it is 
slightly serrated ; lower jaw broad at the base, but narrow at the 
apex; posterior n^argin of the operculum rounded, scales rather 
above the ordinary Size in this group ; the fin rays are, 

D. t: V. A.fs C • » 

Habitat. Cabul river* at Koti-i-Ashruf, Mydan valley, and Sir-i- 
Chusmah. It risks fredyto the surface, and takes worm greedily. The 
intestinal canal Which is 3& lengths of the body, is filled with a livid 
coloured pulpr (Griff.)' 

This speqief is named in honor of a Nobleman to yhom Science is 
indebted for the opportunities afforded to Mr. Griffith of extending 
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his Botanical Researches from the Stnits of Malacca into Central 
Asia. > 

4 . SchUotUrai Ritckiettm* nob, — Reflected posterior margin of 
the lower lip trilobate? lips broad, round and soft ; width of the mouth 
equal to about £ the length of the lower jaw, which is narrow at the 
apex ; snout narrow and compressed ; dorsal spine large,* scales very 
small, lateral line raised, body spotted. 

D.\ : P.^sV.-J: A. V. 19. 

Habitat, Afghanistan. , Iff^he Helmund there is a variety of this 
species, (No, 74,) with a small dorsal spine, and the lateral line less 
conspicuous, which will probably prove to be distinct. Griff. (Coll.) 
* This specidfe is named in honor of Dr. Ritchie of the Bombay Service, 

5. Schizothorax barbatus , nob. — Head elongated as in 8. ecocinus, 
but much compre&ed at the snout; width of the mouth equal to 
about half £he length of the lower jaw ; bps thin and hard on the 
edge ; dorsal spine very la&'ge, compressed and bony. 

D.'fsP. 20: V. 12: A.|: C. & 

Habitat. Cabul river at JullalaSad. (Griff.) Differs from^all the pre- 
cedingin th£ narrowness of the lower jaw ; it is nearly allied to S. eco - 
dims. 

Observations.— The intestines in Schizothcfrax vary from 
four to six lengths of the body. The atomach is a more capa- 
cious part of the Bame canal, their habits are herbivorous ; one 
species only being known to take bait and worms freely, and 
their intestines are always found to be loaded with a dark 
pulpy matter. Griff. MSS. 

Sub. Gen. Orbinus, McCldl. 

The head is short and thick, the mouth transverse. The 
intermaxillary bone is suspended horizontally, so as to be 
earned by the muscular structure of the snout upward and 
forward la opening.the mouth, lower jay short and broad. 
The upper tip soft and continuous, ^rith a reflected mammi- 
lated fold which passes across the lower jaw, behind a hard 
and carttiagfofus lower lip. 

1. Ordmu tiupulatvs, Am. Res. voL xix, p. 374.— This species sel- 
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dom exceeds six inches b length, it is an intermediate form between 
Schizothorax and Oreinus j it is allied to the former by the length 
of its intestines and its habits, as it is said by Mr. Griffith to take 
bait and worms most greedily. We are indebted to Mr. Griffith 
also for an excellent drawing Si this species. 

Intestinlt four lengths of the* body, during the first l\ length 
they are of considerable diameter, thence they ore much contracted. 
(Griffith.) 

Habitat. Khybur Pas$ where they ajp very common. The head of 
the Ali Mugjid stream swarms with theba; Cajml river, Himalya, 
and Gund&nuck. (Griffith.) 

There appears to be two varieties of this species, on^with a some- 
what stronger dorsal spine than the other. 

2. Oreinus plagiostomus , nob . — Schizothorax pjpgiostomus, Heckel. 
The breadth of the mouth is equal to a third of the length of the 
head, and of the intervdl^om the extrepity of the snout to the 
pectoral fins; snout thick, smooth, round and fleshy ; posterior mar- 
gin of the operculum round. Dorsal spine slender and soft ; colour 
yellowish brown above, below yelkwish white, with a few leprous 
spots ou the body. 

D. f : P. 19: V. 10: A. | : C. 19. 

‘ The vertical Beales at the base of the anaT* are rather large. 
The intestines are six lengths of the body, but in young speci- 
mens, they are only 3J- lengths of the body. The stomach tapers 
gradually to the intestines, and is about equal to their length. 
(Griffith.) 

Habitat. Helmund river at Girdun Dewar, where they are very numer- 
ous, and attain the ordinary size of a foot in length. (Griffith MSS.) 

3. Oreinus Griffith^ McClell. — The breadth of the mouth is equal 

to half the length of the head* and^of the interval from the extremity 
of the snout to the commencement of the pectorals. Dorsal spine 
large, vertical scales at the anal obsolete, posterior margin of the 
operculum round, snbut smooth, # 

D. 4 : £.*20 : V. XI ; A. 4 : C. 19. 

The intestine# are six lengths of the body, and contain a brownish 
pulp. (Griffith.) * 
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This species although perfectly distinct, differs but little in ap- 
pearance from Oreinus plegiostomus. 

Habitat. Affghanutan, Koonur river, Pushut. (Griffith.) 

Genus Cirhhini^s, Cuvier. 

1. Cirrhinus Bumesianu, nob. — Head short, thick, and ground, post 
operculum narrow and small, lower jaw short, mouth inferior. 

D. 9 : P. 16 : V. 9: A. 7. * 

Habitat. Cabul river at Jullalabad. The specimen was imperfectly 
preserved in Balt. 

Genus Opsarivs, McClell. 

« 1. Opsarimpiscatoriu§, nob Back arched in front of the dorsal fin, 

anal inserted under the hinder part of the dorsal, mouth small, sides 

silvery, with nine transverse bars. 

D. 8 : P. 16 : V. # 9 : A. 8 : C. 19. 

« m 

This species is very small, anji is distsuguished by the number of 
rays in its anal fin. , 

Habitat. Seharanpore. 

Opsarus bicirratus, nob. — Twfl cirri ; length of the head equal to 
the depth of the body ; the dorsal is placed a little anterior to the 
anal ; 35 scales along the lateral line and nine incomplete bars on 
the sides. 

D. 8 s P. 13 : V. 8 : A. : C. 19. 

Habitat. Khyber Pass an4 Cabul river at Jellalabad. 

Genus Cobitis, Linn. 

Cobitis. Suborbitor species. Head compressed, a nebulous streak 
along the lateral line, caudal barred j two first rays of the dorsal 
short. # # * 

D. I* s P. 9 : V, 9 : A. 3 : C. 17. 

4 Habitat. Loodianah. This isPprobably Cobitis armatis ? 

Fam. Esocinhmb. 

Esox indica, nob . — Commencement of the dorsal and anal fins 
exactly opposite ; the fin rays are* * 

- D. 13 ; P* U : V. 7 s A. 15 * C. 15. ^ 

Habitat. Ldodiaajah, where it is called* Khan. (Griffith,) f 
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Opbicjbphalus. 

1. Opicephalus indicus , nob.— Two plates or scales in the inter- 
val between the eyes, and one in front on the snout. Length of the 
head equal to half that of the body, exclusive of the head and caudal 
fin. About 36 scales along thl lateral line from the operculum to 
the QaudAs* the fin rays wre, 9 

0. 26 : P. 17 : V. 6 : A. 17 : C. k 

T 

The jaws are narrow,* and the young only appear to be marked 
with a few obscure bars at the base of the < fcaudal t fin. 

Habitat.* The Chenab in the Punjab, and Loodianah, where it is 
called Doarka and Dourra. It is alsq found in the Cajjool river. ^ 

2. Ophicephalus montanus, nob. — Three complete scales in a row 
between the eyes, with three triangularly placecj scales in front on 
the snout. About 43 scales along the lateral line. Pectoral fins 
crossed with fine bars. 


D. 32: P. 14: V. 6 : A. 17*: C. 13- 

In large specimens the head is plated and broad, and the three 
scales in front of the row between the eyes are sometimes wanting. 

Habitat. Baisoot, Jullalabad, Himalaya, and Sadoo, (Griffith.) 

SlLURIDiE. 

1. Silurus indicus , nob. Four soft rays in the dorsal fin which 
is very small, the head is short, the operculum terminating behind 
in a rounded obtuse comer, directed obliquely downwards, with a 
slender, pointed, and smooth conical spine in the pectorals ; seven 
rays in the ventrals preceded by a short one ; four cirri. 

B. 11 % : p. 4 : P. i : V. 8 : A. 71 : C. 18. 

Habitat. Loodianah, the Punjab, and the Cabool river at Jullala- 
bad. This species is called # Puftah at Loodianah, and is the same 
as the Puftah of Bengal, and identical with Silurus canto, S. duda , 
and S. chedra of Buchanan, which would seen} to be but varieties of 
a widely diffused and common spedes. 

Pimelodus atgsurus, Mcdlell.— Lower lobe of the caudal short- 
er than the ujjper. Head short and anteriorly compressed with the 
opercula, terminating on each side, by a narrow rounded point, di- 



584 


Afghan CoUeetim qf.FUfas. 

reeted horizontally backward. First dort&i placed on the anterior 
third of the back, sides streaked ; right rirri. 

B. 10 to lfi t D» 4 « V. 6 » Av 9 * C. 15. 

Nearly allied to Pimelodua eavia, Bach. 

Habitat. Loodianah and Cabotl river aWulklabad. r 

2. Pimelodus indicus, nob. — The bwer lobe of the caudal shorter 
than the upper. Head compressed ; eight cirri, file two reaching 
beyond the ventrals, the others as long as fihe head. The back is 
equally arched from the anoftt to the caudal. The anterior dorsal is 
small and placed over the intengd between the ventral^ and pecto- 
rals, the posterior dorsal is placed opposite to the anal. The dorsal 
spine small, round, slender, and only about half the length of the 
succeeding soft ray. The pectoral spine is strong for the size of 
the fin, and serrated behind. The, branchial membrane is thick and 
opaque, containing but two small rays ; thq fin rays are. 

• D.f:*£. yet. 6: A. 8: C. 18. 

Habitat. Loodianah. 

Gen. Glyptosternom, McClell. PI. vi. 

Teeth like Wbivet, mouth situated in thn lower surface 
of the head, which .is broad and flat ; eyes small and 
directed upwards ; spines yrhen present, are concealed within 
the membranes of the fins ; the pectoral and ventral fins 
are broad, falcate, and situated in a plane with the lower 
surface of the bead and body, which is more or less covered 
with*mammilated and striated cuppers, fo/ the purpose of 
adhering to stones. Without osseous pldtes on the body. 

'The stomach is a blind s^ck, the intestine being given 
off near tike anterior orifice. It usually contains the re- 
m a i n* of insects. They inhabit the mountains of India and 
Central Asia. * 

The species are numerous, widriy diffused, and with a 
single exception have all been discovered by Griffith. 

rrtfe e fa < a », nob, '-.'Without spins*, the. first ray of 
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the pectoral and ventral fins soft and pinate, giving off soft pointed 
cartilaginous rays along the anterior margin, which are enveloped in 
the membrane of the fin. The under surface of the head and ante- 
rior portion of the body form a flat corrugated surface. 

Habitat. Sir-i-Chusma, at the source of the Cabul river. (Griffith.) 

Fam. Salmonidjb. 

Salmo orientalis t nob. — The length of the head is equal to the 
depth of die body, and 'to one-fourth gf the entire length, inclusive 
of the head and caudal fin. The dorsal commenoes on the middle of 
the back, half way between the Snout and the commencement of 
the caudal. The ventrals are placed* beneath the hinder portion gf 
the dorsal, and the posterior adipose dorsal is placed over the hinder 
portion of the insertion of the anal. The caudal ^nd the dorsal fins 
are dark brown ; on the lower ^>arts of the body the fins are of a 
reddish hue. The back Sthd the sides are jnterspersed with red and 
olive green irregular spots, which are also pxtended over the hedti, 
opercula, and dorsal fin. 

B. 12 : D. 12 : P. 14 : ¥. 10 : A. 10 : C. 19. 

A single row of hooked teeth extend along the edge, of the lower 
jaw, and the intermaxillary is continued along the edge of the maxil- 
lary bone, as well as the edge of the angular boaef thus making two 
rows in the upper jaw ; a few teeth are also found on the vomer, and 
six (three on either side,) near the ajjex of the tongue, all of them 
hooked. 

Habitat. Northern declivities of the Hindoo Koosh, and Bamean 
river, one of the tributaries of the Oxus. (Griffith MSS.) 

This species which seems to differ from any known member pf the 
family in the size ot the head and the depth of the body, affords the 
first instance of a Salmon having been found any where in the vici- 
nity of India. There ar^no SaMonidse in Afghanistan, or any of 
the countries to the south of the Hindoo Koosh ; the latter would 
therefore* appear to be the boundary between Jhe peculiar species of 
India, and those of Europe and northern Asia. 

* , i 

, Gen. Amsassi^ Cuvier. 

1* Ambkssis nob>*-With.a blackish stain id the upperpor- 



586 Afghan tMMtm * Fishes. 

tion of the sclerotic of each eye, and Mother on the apex of the 
anterior dorsal. «The depth of the body is nearly equal to its length, 
exclusive of the head and caudal fin. Frans obliquely raised, head 
short, eight mot spines in the dorsal, and three buried at the base 
of the fin. Three erect Bpines at th^base of the anal, and one buri- 
ed in the integuments. ' * 

D.&: P. 12 :V.f:A.£:C.n. 

Habitat. Loodianah. 

1 . Chanda (. AmbassisJ Rusontus , Buch.— With a slight dark lunate 
spot on the uppefr part of the eye, and an irregular stain on the 
apex of the dorsal. Depth of tlfe body equal to half it# length ex- 
clusive of ’the head. Frans fcearly parallel with the lateral line, 
eight erect spines in the dorsal, and three buried in the integuments 
at its base, and three erect and one buried at the base of the anal. 

D.£iP.»tV.}>Aj^i0.18. 

, Habitat Loodianah ahd the *P unjab . (Griffith ) 

< 

Gen. Macrognathus. 

1. Macrognathus caudatvs.Soudal distinct, 30 prickles or more 
m front of the dorsal fin. 

Khasya , Bout an, and Mishmee Collections . — 

Gen. Cobitis. 

Cobitis Boutanensis, nob.— Snout somewhat depressed, lips fim- 
briated six cirri. * 

D. 8 » P. 11 : V. 8 : A. 6 : C. 18. 

Habitat. Boutan, on the Mishmee mountains. 

• Gen. Schistuaa. 9 

Botia (j Schistura) Grandis , Gray. Hardw. dllust. t. 94 ; f, 3 . 

The head is long, much compressed, with two strong prickles 
beneath each eye, mouth narrow, four short cirri suspended from a 
on the snout ; and two from a single pedicle at the apex 
of fewer jaw, andbne at each comer of the mouth. 

D. 10 : P. 14 * V. 9j A?| : C. 19. 

Body and fins covered *ith irregular green spots a jgl streaks. 

Habitat. Kasyah mountains, . 
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Gen. Plattcara, McClell. 

Platycara anisura , nob.— *Caudal entire, presenting an oblique 
falcate margin behind having the lower rays of the fin longer than 
tiie upper. Head and lower parts of the body quite fiat; mouth 
lunate, small, and presenting & prominence on the lower surface of 
the head, with five rudiriental ciifi in front, and two at the comers 
of the mouth, scqjes of medium size, body long and slender. 

D. 10 : P.21; V. 11: A. 7: C. 19. s 

Habitat. Kasyah mountains. 

Platycara lissorhynchus , nob. — Head flat below* but arched, and 
thick above* with a disc behind tbe»mouth, snout smooth and round, 
caudal square, scales large. . 

D. 9 : P. 18; V. 9; A. 6 ; C. 19. 

Habitat. Kasyah mountains. 

Fam. &iluridjb. 

Subl^Pam. PirBLonnta. 

2. Gyptosternon sulcatus . t. vi. & 1, 2, 3. 

An oval disc on the breast between the pectorals, composed of 
transverse plates as in the sucking fish, ( Echineis remora ,) and 
a series of similar plates on the broad lower surface of tile first rays 
of the ventrals. 

1). 8 : P. IS: V. 7 : A. 9 : C. 

Habitat. Kasyah mountains. 

3. Glyptosternon Striatus. t. vi. f. 1, 5. — Mouth wide, eight cirri ; a 
striated sucker on the breast, a single short slender spine concealed in 
front of the dorsal, first ray of the pectorals and ventrals broad, 
flat, and soft, except at the base ; and enveloped in membrane ^rhich 
is finely corrugated in pinate folds below, a few serrated points on 
the hinder margin of 5ie first ray of the pectorals. 

B. 8 : D. 8 : P. # ll : V. 6 ; A. 9 : 0. 17. 

Habitat. Kasyah mountains. 

4. Gfyptostermn peeti n cpteru *.' — Mouth wide, eirri eight ; striated 
on the breast, but the first fay of the dorsal which is pinnate and 
soft, affords alonp its Anterior margin a row of sharp points; in other 
respects this spiles differs but little from the last* 

B. 9 ; D. 8 ; P. 9 ; V. 6 ; A. 7 ; C. , 
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Habitat. The mountains of Simla. 41 * 

5. Gfyptosferndn labiatus — Lips multilbbate, reflected and spread 
continuously around the mouth, so as to form a broad flat sucker ; 
anal fin very smalt, dorsal perfectly soft and free from spinet and 
bristling points, posterior adipose do/sal long, cirri very short. 

«, • i 

D. 7 : P. 14: V. 7: A.6:C.g. 

s * 

Habitat. Mishmee mountains, (Griffith.) 

Gen. OfcYlfA, McClell. Pi. xxi. 

* 

Body soft, long, and cylidtfric, with two dorsafc, the first 
radiated, the second adipose, head elongated and flat at the 
snout, operculum terminates behind in an oblique point di- 
rected towards the dorsal fins, anal long, caudal entire, teeth 
like velvet, confined to the jaws, no dorsal spine nor any 
fhing peculiar about the branches ;*tfrom six to eight slender 
cirri. 4 

Olyra lonyicaudatus , McClell. t. xxi. f. 1 . Pectorals preceded by 
a rough spine, jaws of equal Tength, six setaceous cirri, and the 
middle rays* of the caudal prolonged to a lengthened point. 

9 

B. WD. 7 : P. 1 : V. 5 : A. 23 : C*i2. 

. 6 s 

The body is long and slender as in Colitis , the air vessel, which is 
membranous, is placed in the interior part of the abdomen; the stomach 
is a short blind sack, having the pyloric orifice near the entrance of 
the oesephagus, and the intestine small. This species seems to bring 
the affinities of the Silurida and Cobitida closer to each other than 
they seemed to stand before. « 

Olyra laticeps, McClell. t. xxi. f. 2. Lowe? jaw longer than the 
upper ; head much depressed at fhe snout ; eyes small and vertical ; 
the anal finrays gradually increase in length from the commence- 
ment of the fin ; caudal entire ; six or eight slender cirri ; teeth like 
the pUfe Of velvet. * 

B. 13 : D. 7 : P. 9 ; V. 7 :tA. 15 : C. 18. 

« We add this, special here, although rfe were indebted foi^t to the scientific 
seal of the late Dr. Macleod, Inspector General. 
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Habitat* Kasyah mountains. 

This species differs from Pimelodus Cyclopium in the caudal being 
entire and the anal long, and but for these two characters, we should 
have referred it to Mr. Swainson’e American genus, Cyclopium . 

Correspondence and Papers relative to the manufacture of 

Glass and Earthen-wares and Fire bricks in India : receiv- 
ed from the Goverifment. 

From Mb. #. C. Pvlb of Furr achabad, to T. C. Hunteb Esq. of the 
same place, dated 2 8th December, 1840.^ 

1 . In compliance with your request, I have now the pleasure of send- 
ing a few common green glass bottles made by me at Futtehgurh. 

2. Experiments to ascertain thfe point as to the possibility of mak- 

ing green glass bottles liSfcfc* with iqgrediegits bond fide the produce 
of the co un try, were commenced upon by me pn the 5th October ladt, 
and by persevering in them, I have been at last able to produce the 
bottles above alluded to, which notwithstanding their imperfections, 
decide the practicability of the manufacture. ♦ 

3. The bottles forwarded are of two kinds : one of a dark, the 

other of a light green colour. In the dark green 4flJftles, the principal 
ingredient is Ganges' sand, procured from the river here below the 
Fort. In the light green bottles, the principal ingredient is an earth 
procured from the other side of the Jumna. The flux is obtained 
from " raye,” of which there is an extensive plain on the other side 
of the city of Furruckabad. The pots or crucibles in which the 
ingredients to form the glass were melted, were made of a very refrac- 
tory clay procured J$om the other side of the Jumna; the furnace 
was built of fire bricks made of the same refractory clay ; the fuel 
used was wood. m 0 

4. Upon comparing the bottles I have sent, with the English mus-* 
ter bottle you gave me, the following imperfcqtions are apparent : — 

1 st. My bottles contain £ number of air specks or bubbles in the 
body of the ware. 

2d. The ioepression pf the East India Company's mark is very 
indistinct. 
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• 

3d, The rims round the mouths of the bottles have not been neat- 
ly fixed on, nor the mouths well rounded. 

4th. The bottles ere much thicker on. one side than the other, 
especially near their bottoms* 

4>. With regard to these imperfections, (bearing in mind that this 
is the first attempt 1 have made \o produce an article superior to 
oommon “ hunch,” of which all the country glass ig made,) the first 
is the principal one, and it arises chiefly from the small scale on 
which the experiment was mgde, as the pot» did not contain twenty 
pounds of glass eqph, and the heat was only kept up for ten hours ; 
but in English glass houses,!; he pots hold from one to two thousand 
pounds each,jpd the heat is kqpt up from forty-eight to sixty hours , 
so that on a larger scale, and by a longer continued heat, this fault 
would vanish. # 

6. The remaining three imperfections are entirely mechanical, and 
with able wdtkmen, woutyi cease to exist^A appears that in England, 
(ride Gray's Operative Chemist, page 557,) six persons are employed 
in the blowing of a smgle glass quart bottle, whereas 1 could only 
procure one glass blower in the jphole of the city of Furruckabad, and 
this man had never been in the habit of operating upon any thing 
better than common country " kanck ” which is very fusible, and so 
overdosed with alkali, as to be soluble m water. . 

7. I must observe, that the glass blowers of this country are able 
to work up English flint glass, the melting point of which is much 
lower than green bottle glass? and that various articles of flint glass 
are made at Delhi and Lucknow from broken English white glass, 
which they purchase for five or six Rupees a maund; but to melt 
greex^ bottle glass is entirely beyond their power, as they possess no 
fotyttaces or pots capable of bearing the requisite heat. Flint glass 
melts, as stated by Nicholson, (article Glass,) at the temperature of ten 
degrees wedgewood ; blown glass et thftty ; and bottle glass at fort y- 

J# seven. Now although die degrees of heft here stated may not be 
perfectly correct, still they may be supposed to be relatively so, 
which will easily account for the native glass blowers failing mall 
their attempts to melt bottle glass. Ufa also 1 believe impossible 
for thqm to melt crown, «. e. window glass, ^although they can bend, 
it,) the pielting'point^ of which is so much below that of boM^ass. 
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8. 1 beg further to state, that I should hare been unable to send 

you the accompanying bottles* were it not for the practical knowledge 
I gained whilst Assistant to Doctor Julius Jeffreys some years ago, 
with respect to fire bricks, fusible and infusible clays, intense heats in 
furnaces* Ac. when he was establishing his pottery for the manufac- 
ture of stoneware soda wfcter bottifcs, and although he was ultimately 
successful, (for Ijpttles of stone- ware are now made here equal to 
those imported from England,) still this among other causes tended 
to involve his affairs irretrievably, as the expences he incurred were 
upwards of 25,000 Rs. # 

9. 1 have also the pleasure of sending the following specimens : — 

i. Two small crucibles ; these jare made of the game materials 
as the pots in which the glass was melted. 

ii. A piece of the clay, used in making the fire bricks of which 
the furnace was built. * 

iii. A small parcel efi the composition^ used in malfing the dark 

green glass bottles. * # • 

iv. A small parcel of the composition, used in making the light 
green glass bottles. 

10. In conclusion I beg to state, that as these experiments are very 
expensive, and my means not large, owing to the great competition 
in the business ii^ which* I am engaged, (the manufacture of soda and 
other mineral waters,) and besides as 1 have a family to support, 
I am sorry to say, it is not in my power to continue them any further, 
the object for which they were instituted having been gained, viz. 
the production of green glass bottles made of materials the produce 
of the country, superior to any common green glass bottlea which 
have hitherto been made in it. 


2. From Mr. J. C. Pyle, to ft. N. C. Hamilton, Esq. Commis- 
sioner, Agra, dated 3rd September, 1841. 

e 

I beg to acknowledge the receipt of your letter of the third ultimo, 
with enclosures relative to the manufacture of glass in the Upper 
Provunfes. My delay in answering it has arisen from my having 
applied to Calcutta for information * on certain points connected with 
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the glass trade of that port, but I am sorry to say, Lhaye not been 
favoured with the same. 

2. Ia reply to the $rst question in your letter under acknowledge- 
ment, I beg to state* that a certain demand of 4,850 rupees per an- 
num, is not a sufficient inducement tt> establish a glass manufactory. 
In a glass furnace, after once thd fire is lighted, the heat is kept up 
night and day without intermission, until the furpace becomes un- 
serviceable ; now the smallest sized working furnace would produce 
articles to mdre than ten tiyes the amount noted above, and unless 
an outlet could Jbe foutid for them, the manufactory would fail 
for want of encouragement. 

3. In rep\g to question 2d* I beg to state, that exclusive of the 
Government demand noted of Rupees 4,850, (to which I will refer in 
the after part of (his letter,) there must be a large consumption ol 
common Wine or Beer bottles in Calcutta, and if through the Custom 
House returns, information could be obtained as to the number and 
Value of these, a most desirable point would be gaped. 

4. Reply to question 3d. The locality of the manufactory would 
depend in the first place on th* proximity and cheapness of fuel and 
of water-carriage. 

1st. On the nearness or cost of conveyance to the mart where the 
articles made ar S fr fc be sold. 

2d. On the cost at the manufactory of the materials of which glass 
is to be made. 

* 

3d. On the cost of fire clays and fire bricks at the manufactory. 

4th . On being able to procure able workmen on reasonable terms 
upon the locality. 

5tf. My own personal knowledge of the country does not enable me 
to mention any spot, which I could recommend for the establishment 
of a glass manufactory ; for although I know of a spot where the ma- 
terials for producing the glass, ar# in abundance, I am not aware that 
there is any quantity of fuel near, or in other words to be obtained 
cheap* I also know pf a spot where I believe the best fire day in 
Uppfe* India is 'to be obtained, but fad is scarce* and therefore neither 
n&Jbeaespote are suited for a glass manufactory. 

fit *£he statement sent by the Officiating Apothecary, East India 
Company, simply states the number and value of glass* bottk# and 
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vials, imported and expended for the year 1840-41, to the exclusion 
of all chemical glass vessels ; the value of the latter will, I thfofc 
upon enquiry, be found considerable.* I beg moreover to state, that 
the presidency of Madras ootfld easily be supplied with the glass- 
ware from the port of Calcutta* 


From Mr. J. C. Pyle, to J. Thomason, Esq. Secretary to the 
Government N. W. P. Dated Agfii, Qfh September , 1841. 

I beg to acknowledge the receipt through Mr. Dodd, of Dr. W. 
B. O’Shaughnessy’s Pamphlet “ On the improvement of Bengal 
Pottery/’ and to state, that as Mr. Julius Jeffreys late associate in 
business and his authorized agent, I deem it necessary, (Mr. Julius 
Jeffreys being in England,) to notice certain parts of the same. 

Copied from Dr. W. B. O^lSkaugh- „ 

nessy’s Pamphlet. » Replies. 

2d Page. 2d. — “ With reference M Never called for from me. — 
to Mr. Assistant Surgeon Jeffreys* I have been a resident of Fut- 
experiments, 1 am in possession tehghur for years past and car- 
of no accurate information. The ried on Mr. J&aJeffreys’ concerns 
great ingenuity and perseverance there, from the time of his de- 
for which that gentleman was dis- paxture until they were sold by 
tinguished, render it very probable orcler of the Civil Court ; since 
that he did succeed. Indeed the which they have remained in 
chief difficulty in this and all such my possession, with the excep- 
trials, seems to be the general de- tion of the nitre works, 
pendence thereof en^ private re- 
sources at the first starting/’ 

3d Page. 4th.-^-" A strict sSarch# 
in the Museum of the Asiatic So- 
ciety only led to tfie finding of one . 

* The expenditure^ these articles might he supposed to ; bo large, although in reality U 
is Very small, and must continue to be so until the manufacture of sulphuric add la once 
entered upoh on dftoge teale for the supply of pubNc establishments* All other Chemical 
Manufactures would follow, and vith them a^sSH&d for glassware.-*#* ' >: > 

4 fi 
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promising clay marked “ Cheerht- 
poonjee/* evidently a felspathic 
earth, proceeding from decomposed 
granite/* 


4th Page. 1 3th.^" I sfiould not 
conclude this Report without prdt 
ipinently stating that 1 have seen 
a fragment of excellent Salt glaz- 
ed Stone* ware, bearing the stamp 
" Futtehghur,” and which I am 
informed was manufactured by M^. 
Jeffreys, late of our Merfical Esta- 
blishment. I have been unable to 
procure any information as to tfee 
materials this gentleman used, the 
processes he employed, or the ex- 
pense of the Vessefl^The manufac- 
ture has been abandoned since Mr. 
Jeffrey's departure from India % ” 

5th Page. 18th. — " Made a trial 
on fire bricks sent to the Mint by 
Dr. OShaughnessy, and said to be 
prepared from materials raised 
near the river at Colgong, and 
consisting of three parts of Col-* 
gong day and a part of 

fuller^ effth, “ Saboen muttee.” 
The Jtfidk was placed on its end 
ip of tiie Mint parting fur- 
naces, with another Stourbridge 
fire brick, and fired on with cbke to 


A few lines addressed to Mr. 
J. C. Pyle, mineral water manu- 
factory, Futtehghur* would have 
brought forward a fund of in- 
formation regarding Stone- ware 
Soda water bottles taade there, 
which are equal, if not superior 
to English ; also of the fire bricks 
made fit Futtehgur, which in 
point of infusibility are superior 
to the celebrated Stourbridge 
bricks, although not so shapely. 

No salt used in glazing the 
ware. 


No information wp ever call- 
ed for from me. 

The manufacture was not 
bandoned on Mr. Julius Jeffreys' 
departure from India, but was 
carried on by me long after, and 
is still, with the exception of the 
establishment not being enter- 
tained, in working order ; for I 
made it a point to keep the 
ov^ns, mills, vats, buildings, &c. 
in gqod repair. (Proof : the 
manufactory itself, and the ma- 
nufactory books.) 4 * 
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the greatest strength the draft The late Mr. J. Prinsep tried 
would admit of, for five hours, and some native clays sent to him by 
remained to cool down the next Mr. Julius Jeffreys, and found 
day. On examining the bricks on them superior to imported clays, 
the following day, it was fodnd that Mr. J. Dodd, Assay Master, 
the Stourbridge brick was 6om- Agra, can furnish a copy of Mr. 
pletely vitrified; but had not lost Prinsep’s note on the subject, also 
its figure. The Colgong brick was musters of fire bricks made 
alsovitrified, and had lost its figure at Futtehghur. 
on one side, it having run into 
holed*; but on the other side, o»e of 
the original letters, which thebrigk 
was marked with, remained a very 
little disfigured. Previous to put- 
ting thebrickintothe fire, I observ- 
ed that the materials composing it 
had not been well mixed, and 
which I think accounts for the irre- 
gular wasting that took plac^” 

6th. In troubling you with this communication, I beg to state, 
that I am willing to give any assistance in my power towards the im- 
provement of Indian Pottery ; but at the^pame time to submit, that I 
see no reason why Mr. Julius Jeffreys, who ruined himself in his en- 
deavours to improve the manufactures of India, should not receive the 
credit due to him for his exertions. 

7th. Accompanying I have the pleasure of sending a few specimens 
of Stoneware made at Futtehghur, (I am sorry I have not more by me 
here to sqnd,) and to mention, that a reference to my letters address- 
ed to R. N.iC. Hamilton, Esq. Commissioner of Agra! on the manu- 
facture of glass, will be found to bear upon what I have herein stated. 

8th. I beg further to state, that some months ago I forwarded through 
Dr. T. C. Hunter, Civil Surgeon of Futtehghur, to the Secretary of 
the Medical Board, Calcutta, a few specimens of Stoneware made there, 
but am not aware of any notice having been taken of the same.* 

« 

* We have recently received from Mr. Pyle, through the kindness of Captain Rainy, 
samples of various kinds of stoneware vessels manu&etuxed by Mr. Pyle, and regard them 
as equal to Rnglishwai* in all essential qualities. 
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Extract frdnt a Report of J. Homfb^y, Esq^ to C. D, Russell 
Esq., t* reply to a Circular from the Coal Committee, dated 26th 
March , 1641, 

Returning down to where the first traces of sandstone are found 
near to Serampore, we find on the south bapk of the Damoodah, at a 
distance of about two to three miles, a range of hills of igneous 
origin, in reality of all compositions of granite, potyhyzy^and all the 
subdivisions of granite. This range runs parallel with the Damoodah, 
where in a line with the collieries, we find the £rst basaltic dykes 
issuing therein, and the whole of thfim, which are very numerous, can 
be traced to that source. ‘Beneath these hills, in many places, a virite 
porcelain earth, in character the same as the kaolin of China, is found, 
and from which I had some coarse pottery moulded in England ; but 
it was pronounced to be unfit for fine ware. Between the river and a 
place called Mulliary, it exists in quantity, and there is also much 
found in other localities towards Bancoorah. Accompanying the coal 
is also found very good fire clayed from which fire bricks are con* 
structed by Messrs. Jessop and Co. in Calcutta, which they occa- 
sionally use in their iron smelting furnaces ; it requires much care in 
the selection. 

« — — — 

From Ma. W. B. Ttjrnbb, late Superintendent of the Rajah of Tra- 
vancore*s Foundery * Ecr^f. McClelland, Esq. Secretary to the 
Coal Committee , $c. dated 10 th October , 1839 . 

I beg leave to’ inform you, of a thing e that may prove of the greatest 
benefit to the work the Committee are about undertaking, that is, 
that there is excellent clay, equal to the Stourbridge, for making fire- 
bricks, crucibles, &c. to be had in Moulmein, near the military can- 
tonment, not fox from the European Grave yard. 1 mpde bricks, 
crucibles, and retorts for Dr. Campbell, to analize dififeffent minerals 
(bund by me, when Engineer of the Honorable Company’s Steam boat 

K* 

* At present Engineer to the Ceylon Government Steaxnor P Seafbrth." 

The •pedp&hl consist of slug* Jug, a auger bowl, end ewer, of the moat graceful afeapea, 
and ornamented to^fetw^ the ftudlity with ^teh the material may be moulded, as well aa the 
perfection to wjrith 4tr. jfcfie haa brought tha manaihc ture. 

Theae articles mre now in our possession, but we think they ought io be presented either to 
the Society of Atta at boma, or acme other institution capable of aflbrdlng encouragement 
to, and protecting the toteroet of, rah is«rent|ona, 

Eerhapa in India the beat, or inland the oply wsgr, in whjch the letter ottfert oan be effected 
ie by an appeal to tha Government —Ed 
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Diana in Burmah. I have never met with clay equal to. this in any 
part of India I have travelled. Indeed it would be considered an in- 
estimable treasure in Bombay or Travancore. This I will thank you 
to represent to the Governor General. There is no clay in Travan- 
core or Malvar that will stand 9 the fire in any other shape than the 
pots contained in the specimen bftx, which I hope you have received 
before this. TJjere is no cast steel exported from Travancore, but a 
great quantity from Salem and Porto Novo. 


From Jaimes Dodd, Esq., Assay ^Master , Agra l to J. Thomason* 
Esq., Secretary to Government , North Western Provinces, dated 
Sth August , 1841. 

I have herewith the pleasure of forwarding to you for the inspec- 
tion of His Honor the Lieutenant Governor, specimens of fire clay, 

which I have every reason to believe are the productions of these 

v #• 

Provinces. I am unable to speak of the qualities of these clays fipm 
personal acquaintance, if I except a few experiments made on them 
with the mouth-blowpipe, and I should have waited till I had gained 
further information about them, had I not lately heard that a great 
stir had been caused in Calcutta by the arrival of some fire clays from 
Singapoor. hfy object now is merely to dra^the attention of His 
Honor the Lieutenant Governor to the fact of there being several 
kinds of fire clays in these Provinces, to state what has been the result 
of the experiments of other persons on some of these, and to enquire 
how far the Government are disposed to sanction an expense for the 
purpose of fully investigating the properties of all of them. 

2. It may be as well for me in the first place to observe, that cruci- 
bles of fire clay wity be required for the Bullion Dep6t and Assay 
Office, arid that although these could be obtained from Calcutta, yet 
when one bears in mind the liability there is to breakage during 
transport, and that so good a material for the purpose of crucible- 
making is found in the neighbourhood, I cannot help thinking that it 
would be desirable for some to be manufactured of this day, and in 
that case, all . the outlay should not be placed to the score of the e$- , 
perimbnt, si$ce the furnace for firing the crucibles would answer 
every purpose for examining the fjre'day* as to oth&r qualities. v 
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3. After a very partial inquiry, 1 find fire days can be obtained 
front four localities, two places in Bundlecund affording them, one 
kind can be got at Ddhi, and another from Gwalior. The specimen 
marked No. 1, one of those mentioned as coming from Bundlecund, 
was examined by the late Mr. J. Prinaep, who stated as the result of 
the experiment tried upon it, that it was fkr more refractory in the 
fire than the celebrated Stourbridge day sent to £his country from 
England : the English clay was fused, while the other remained unal- 
tered by its side. The fragment of a glassupot, No. 5, composed of 
specimen No. 1, bears testimony to the goodness of the material 
from which it waB formed ; for although it has held glass r* a state of 
fusion, it does not itself appear in the least degree altered, neither has 
tfie fused matter at all penetrated its pores : the glazing which may 
be noticed on the outside has been caused by the silica uniting with 
the alkaline ashes of the furnace. The other day from Bundlecund, 
marked No. d, of which in combination with No. 1, Soda-water bot- 
tles are manufactured, is'” much w more fusible than the other clays 
which have been examined ; this substance may be the result of de- 
composed felspar, and I found the edges of a fragment of it exposed 
to the blowpipe flame became translucent and rounded, behaving 
very like felspar when similarly treated. I aiy of opinion, this clay 
might be employed fqj the highest purpose of pottery, the No. 1 day 
has given the Stoneware . specimens a dark tinge ; but 1 believe if 
another clay had been used, retaining its white appearance at a high 
heat, this tinge would not have been produced. Specimens marked No. 
6, are fragments of Soda-water bottles, and in order that an opinion 
may be formed of the value of the composition of which these 
are made, I beg to refer you to Specimen No. 7, a fragment of an 
English Stoneware bottle, and I think you will ’agree with me in 
saying, that the India manufacture is not a looser by the comparison. 

4. The whole bottle is also of Indian origin. Of this ware, might 
be made various articles lor chemical as well as culinary purposes; 
via, retorts, retort heads, receivers, funnels* mortars, evaporating dishes* 
spirit" lamps, jars of ah descriptions and gallipots, jugs, teapots, 
pipkle jars, flower pots, Ac. : and in many instances, where glass 
bottles m at present used, I think a great saving jvould accrue 
to Government, from the employment of those made of the country 
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Stoneware. The Delhi clay No. 3> deems to have been hitherto 
unexamined by any one ; I may be wrong in saying this, but I have 
neither heard, or read any particulars respecting it. The native 
goldsmiths here hold it in high esteem for making crucibles for melt- 
ing gold and silver in, at a heat necessary for these purposes ; the 
clay stands*well, and dols not change its colour, it contains a good 
deal of mic£, afed a very small grained transparent sand. 1 am 
not sure that it comes from Delhi, but it bears the name of that 
place, and further inquiries shall be m^de about it. The specimen 
No. 4, was also examined by Mr. Prinsep ; this*he found to be less 
refractory than No. 1, but still surpassing in that respect the Stour- 
bridge clay, so that we have in India two clays for fge bricks, both 
superior to that which is sent out from England, and of this fact no 
one in Calcutta seemed to be aware. As late as tjie beginning of the 
present year, within the last feftv months. Government purchased 
and sent for the use of theJBullion Depbt^nd Assay Cfece at Agra, 
1200 fire bricks; better could have been obtained at Futtyghur. What 
J have said I feel would be much more satisfactory, could I now give 
any information respecting the cost <%f the fire bricks, and of the clay 
from which they are made, but this at present I am not able to do. 
Should the Government consider the subject deserving their serious 
attention, and onfer me to examine the fire clap*, Which I have now 
alluded to, 1 have much pleasure in being able to state, that I should 
be assisted in my investigations by Mr. Pyle, who, as having been 
connected with Mr. Jeffreys in all his experiments on the produc- 
tions of this country, will be able to render me most valuable 
service. 


Extract from a Report , by Mr. A. T. Christie, dated the 5th of 
SeptmBBr, 1832: 

£ 

Para. 4. A few miles to the north of Mangalore, and in connection 
with the laterite, t discovered an extensive deposit of pure Porcelain 
clay, very closely resembling that of Lemoges in France, of which 
the beautifhl S&Tes-ware is formed. I need not point out the impor- 
tance of this anticlfe. Being found close upon the Ccjpst, it mi^ht be 
easily shipped, and sent home as defed weight ; or with {he assistance 
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of Chinese workmen, it may hereafter become an article of manufac- 
ture in India. I also found it in considerable abundance, and nearly of 
equal purity on the Neilgherries. 


Report upon the manufacture of Pottery and Porcelaip in South India, 

by Captain J. Campbell, Assistant Surveyor General , dated Rya - 

cotta, 22 d September, 1841 ft 

1. All the varieties of Pottery and Porcelain are composed of silica 
and alumina in varying proportions, but as these earths afe perfectly 
infusible in the strongest heat, the mixture could not therefore be 
aggregated together into a compact mass, without the aid of some 
substance which would partially fuse it. 

2. Lime has the property of rendering a mixture of silica and 
alumina very fusible, aftd, it is Jherefone used in the proportion of 
abbut one per cent, in tl?e finest kinds of Porcelain, to whifch with the 
aid of a little potass, and a very high heat, it imparts that degree 
of semi-transparency, by which cthey are distinguished from what is 

' generally called Earthenware. 

3. Earthenware differs from Porcelain principally in containing 
more alumina, by* which it is easier hardened in baking, but is always * 
more or less porous, in consequence of which, it requires to be cover- 
ed with a fusible varnish or glgze. 

4. As the pure earths are seldom found in nature in a finely com- 
minuted state, the materials for Porcelain and Pottery are derived 
from various earths and clays, by the admixture of which the proper 
proportions of the ingredients are insured. By the scientific opera- 
tor, the knowledge of the component parts of the materials is deriv- 
ed from chemical investigation and analysis ; by the merely practical 
man, from repeated trials of the properties ^ of various mixtures when 
subjected to a strong heat. 

; 4**In Porcelain, the principal material used is kaolin earth, found 
in Cornwall and in various parts of th^ continent, and which is 
generally considered by Geologists as decomposed or decayed granite. 

* decomposed felspar, decomposed mica, and several o$ier rocks ; but 
which probably owes its origin tomone of these, being particularised 
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by being very slightly fusible while, felspar is particularly so, and 
granite is one of the most fusible of known rocks. It probably owes 
its present state to that infueibility at a time when the aggregation 
of the more fusible rooks, with which it is associated, took place. 

6. The principal material in* the Earthenware is the finer kinds of 
clay found in Dorsetshird'and Devonshire, but which as they are too 
aluminous to sta^d the operation of drying and baking without crack- 
ing, are mixed with a large proportion of silica derived from grinding 
calcined flints to an impalpable powder^ whence it derives the name 
of " Flint- ware,” by which it is most property distinguished. Of this 
ware are fovmed plates and dishes,, and articles of the same kind. 

7. In a fdhner Report I have shewn, that kaolin eajjjh abounds in 
the red marie formation of Mysore, of a quality as fine, or perhaps 
finer than Cornwall affords, and in quantities wh^ch are inexhaust- 
ible, and have proved its fitness for the manufacture of Porcelain, by 
using it in the preparation qf crucibles eaprtJle of bearing the very 
highest heat of a very powerful blast furnace, with & very slight 
degree of softening, and by which they become merely baked into a 
kind of coarse porcelain of a very puge white colour. 

8. That South India abounds in clays of every variety of purity 

and colour, cannot be doubted, though the subject has never yet 
been properly investigated. " 

9. The common red calcareous day used by the native potters is 

well known to every one, but the ware which they manufacture from 
it is quite unable to stand a heat above redness, from the readiness 
with which one of the ingredients (carbonate of lime) combines with 
silica and alumina, giving off at the same time its carbonic acid, 
which causes the fused clay to assume the form of a spongy, bubbly 
mass. u & 

10. The fact of the carbonic acid being thus given off, proves that 
the carbonate of lime is only in tile state of a mechanical mixture 
with the other ingredients, and not in chemf&l combination ; whence 
is certain,fhat it may be easily removed by thj action of adds upon 
the clay, (perhaps cheaply by employing the common country vinegar,) 
and the day thus fitted for Iring at high temperatures. 

1L The n^yes- who flux a mixture of white quarts and crude ' 
soda- for making a coarse glass for the bangle-makers, u$e r small 

If 
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chatties made of clay as crucibles for containing the materials; and 
brass-workers throughout India use for melting brass, crucibles of 
good quality, formed of a mixture of red clay, sand, and charcoal, 
which stand a high temperature for a long time ; also the whole of 
the cast steel made in India is fused i& crucibles made of a red day ; 
and as steel requires for its fusion’almost tfie highest heat of a blast 
furnace, it cannot be doubted that clays sufficientiy # refractory for the 
purpose of making pottery, can be readily found, if properly sought for. 

12. The white goglet of Jfrcot is well known, and the black and 
blue clays of various parti of the country are too common to require 
note, while the beautiful black «lay, (probably mangunesian,) have 
been long adxqped in the Beder«ware, of which hookah bottoms of high 
price are manufactured. 

13. That pipe day abounds, is shewn by the readiness with which 
troops obtain it in all jmrts of India, although 1 am unable to specify 
the localities from whictythe supplies a$e derived. 

• 14. A silicious material is readily found in the white quartz 
which abounds in all parts of South India, of a finer quality and 
greater degree of purity than ca# be afforded by any kind of flint, and 
any degree of admixture of lime required in the manufacture may be 
produced by fusing together quartz and pipe clay with lime, either as 
a carbonate or in tbs. caustic state, and grinding down the mass after- 
wards for mixture with the other materials ; while the soda required 
in the preparation of glasses, can be procured as a mineral pro- 
duct in any quantity, (as shewn in a former Report.) 

15. In preparing the material in England, the calcined flint is first 
ground to an impalpable powder in a mill, and the clay earth is 
worked and mixed in mills for the purpose. 

16. The materials thus prepared, are mixe^'and stirred up with 
water, (called blunging the clay,) and being then allowed to settle, the 
coarser and gravelly particles Are deposited, while the finer are 
drawn off suspended in*the water, and it is then strained through 
sieves of lawn, by wjiich all impurities ace separated, and the fine 
pulp 0ms formed is called ** slip/ 1 

* 17. The quantity of the materials which the various slips contain, 
is ascertained by their specific gravity, and these tyring mixed to- 
gether in proper properties, the proper mode of managing which 
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is considered by the manufacturers as a great secret ; they required 
intimate mechanical mixture of the materials it procured, and the su- 
perfluous water in the fluid pulp is evaporated in a cistern called the 
slip kiln, to which heat is applied. 

18. The slip thus reduced^ to a pasty mass is removed, and is 
stored for many years ia chambers on stone floors, where it is pro- 
bable some chemical reaction goes on between the component earths, 
by which they are better fitted to react upon each other in the firing. 
Indeed it is almost certain, that such reaction has place, because 
in some of tlielnills in which the slip is veiy finely ground between 
two horizontal stones for the maryifacture of Poroelain, the stones 

when allowed by accident to remain at rest for an instant, are 
* * • 
so firmly cemented together, as to resist the action of a very consi- 
derable force to separate them again. 

19. The evaporated slip now .called clay is t£en " wedged,” by 
beating it with mallets, and cutting into jpfeces with* a spade, by 
which all the air bubbles it contains are dislodged* or in large 
works, a machine with revolving knives, wiich alternately cut and 
press it, produces the same effect. % 

20. The clay is then taken by the “ thrower,” who first subjects 
it to the operation called " slapping,” by which any remaining air 
bubbles are completely dislodged, and it is thei^ptuck upon the apex 
of the "potter wheel,” and is fashioned, while revolving, by the 
naked hands, into the form of the vessels required. 

21. The clay having been "thrown” into the rough form of the 
vessel, it is allowed to dry for a short time, and being then in what 
is called the " green state,” it is fixed in a lathe, and turned with 
tools, or rather scraped into a correct form. 

22. When the vessels required are of irregular figures, or are orna- 
mented, they are formed by squeezing or " pressing” the clay between 
moulds made of Plaster of Paris? and the handles, spouts, &c. are 
formed in the same way» and are stuck on with a little soft "slip.” 

23. The ware is then put in cases of infusible materials call- 
ed " seggars,” and is fixed in what is called the biscuit oven, so 
named from the appearance of the ware after its removal, in 
which-state it ft is fitted to receive and imbibe colours, prints, or pain- 
tings. 
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24. The next process is " glazing/ 1 in which the pordus bis- 
cuit is dipped into, a sort of pulp formed of more fusible materials 
than the ware, and it is again fired in the “ glass oven/* with 
a heat just sufficient to make the glaze run, and cover the ware with 
a thin hard transparent covering of glass, through which the colours, 
&c. laid upon the biscuit, become visible The best 'receipts of 
these glazes are considered of great value, and qjre carefully con- 
cealed. 

25, In coarse pottery, the # glazing is effected in the first firing 
by throwing into tfye bottom of the oven a quantity of salt, the fumes 
of which react upon the surface o^the vessels, and flux theesurface, so 
as to render them impervious tq liquids. 

4 26. With the exception of adjusting the proportions of the mix- 
ture of the slip, there is obviously nothing in the above processes 
which natives of India are not just ab capable of performing as Eu- 
ropeans, and*from theft gasy acquirement of manual dexterity, may 
possibly perform better ; and as ‘the materials are abundant, labour 
cheap and plentiful, and wood fuel still covers vast tracts, there 
can be no reasonable doubt, bqj that the manufacture of porcelain 
and pottery might be carried on in South India. 

27. The demand for the manufacture of Pottery in India is not 
likely to be great, aq£ among the articles probablyjrequired may be 
enumerated — 

Gallipots and vessels, for packing medical preparations for the 
medical stores. 

Jars, for holding corrosive liquids and spirituous liquors, for which 
the native chatties are quite unfit. 

Earthen vessels for preparing and refining sugar. 

Firebricks, which may be made in Bangalore, ^dr a very little more 
than common bricks ; the only increase of expence is the quan- 
tity of fuel required to ignite them properly. 

Crumbles, for xhelting metals in the Government founderies. 
Retorts* for preparing corrosive liquids and aeids in parting silver 
vfjttm gold. ^ * * 

And what may probably eventually ’ prove to be the largest de» 

: maud, coarse plates and dishes for the use of the JSuropean sol- 
diery in India; for from what l have observed, they are reduced to 
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the miserable expedients of tin pots And native chatties, while if 
I mistake not, the labouring class in England, always Use cheap 
coarse white plates and jugs, &c. in their cottages. 

28. That the above may be made advantageously in India cannot 
admit of a doubt, and it is alio probable, at a cheaper rate than in 
England, but whether the*establishfcient of the manufacture will afford 
a profitable returg, must remain a matter of doubt until the experi- 
ment is tried. 

29. Natives of India do not possess Jthe information necessary for 
undertaking an^ experimental manufacture *of thijj kind, and even if 
any had the information, although not deficient in ingenuity, yet 
they entirely want the energy and application necessary to meet con- 
tingent difficulties. 

30. Englishmen of sufficient capital and attainments are not likely 

to invest their capital, or to give their time or attention to this 
manufacture, where so majiy more charnels for commerce are 
open. . * # 

31. If the experiment of the manufacture is desirable, either upon 
the confined principle of economy, o^for the more extensive purpose 
of disseminating among the Natives of India a practical lpowledge of 
the enlightenments of European science, and the talents and skill 
employed in European manufactories, it is mosUprobable it can only 
be effected by the direction of, and on account of. Government. 

32. The experiment undertaken merely by practical men of no 
education, who have been employed in Potteries, could be of no use 
in India, as such persons must be wanting in all the information and 
resources required to establish a manufacture with new materials, and 
with workmen, with whose capacities and peculiarities they must be 
ignorant of) and geitjpmen of education, who possess an experienced 
knowledge of the manufacture, could hardly be expected to afford 
their services under 700/. or foOOff per 'annum. 

33. If the experiment is undertaken, it is probable that among the 
Medical Officers,- or in the Officers of the Army, individuals may be 
found, who without any practical knowledge -in the manufacture, 
yet may possessthe necessary information to devise or direct the es- 
tablishment, air.it will be plain from the foregoing sketch of the pro- 
ceases, that manual skill is but littlq required in the matter. 
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Dr. O’Shaughnessy's Experiments on Pottery. 

Along with the foregoing papers we also received a pamphlet en- 
titled, “On the Improvement of Bengal Pottery, by W. B. O’Shaugh- 
nessy, M. D. Assistant Surgeon/’ from which weleam that four parts 
of Colgong Khati, and one part of the Saboon Muttee of the same place 
afford a good stoneware, which nteiy be glazed with borate of lime, 
and thus made to supersede the imported earthenware. 

< In our endeavours to see the stoneware thus made, we were only 
fortunate enough to obtain inspection of a eingle specimen, and that 
a very small eight; ounce ‘jar; which, for ought we have been able to 
learn, seems to be the only one manufactured. Nor there any 
thing to shewjor explain why, After having discovered the right pro- 
portion of his materials, and the proper method of treating them, 
the Doctor did not^ake at least several jars, large and small, of the 
different kinds required ; particularly as he was provided, as appears 
from his pcifnphlet, wit^ all the necessary practical resources for 
doing so. Thfe furnace erected for tfiese experiments cost 650 rupees, 
and there was probably an equal outlay for mixing vats and other 
similar appliances on a large sgale, which ought to have enabled the 
experimented with the aid of the workman who we also learn from the 
pamphlet was employed under his orders, to have produced results of 
corresponding proportions. He has not done thig, and it would be 
impossible for any one else to follow up his experiments without in- 
curring the Bame preliminary expense as if no previous trial whatever 
had been made. The next conclusion, and indeed the only other to 
be gleaned from Dr. O'Shaughnessy’s pamphlet, is the following, 
which we purposely print in italics, because it appears to be at variance 
with Jhe results which follow, and which were obtained in another 
quarter. “ To glaze the common Kedgeree u)ai*e of Bengal , / look 
upon as a vain attempt . It is so fusible itself that no glaze but 
one containing an unusually large proportion of lead could be employed 
at all." # 

Experiments made at \he Honorable Company's Dispensary , Calcutta , 

, to obtain common earthen Jars. 

; The jars required for the issue of medical stores, and which it was 
the object of ihe Medical Board to have provided when the sub- 
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ject was referred to Dr. O’Shaughnessy, are classed according to the 
quantity, they are intended to hold, from 251bs. down to Jib. finding 
no other available way of obtaining earthenware of this description 
for current use. The supplies from home being suspended, specimens 
of the jars required were shewn to the Comars , or Potters, in the 
Bazar, and the simplest method of glazing explained to one of 
the most intelligent of them, who was told merely to cast a handful 
of salt into the fire when the pots were at a red heat. He reported 
the result, which was unfavourable. He was then directed to pound 
a certain proportion of flint, and mix it with the clay of which the 
pots were made, and again to try tjie salt. This attempt succeeded 
partially. He was then desired to bjing specimens of the materials 
used to the Dispensary for inspection, when his clay proved to be 
the common Bengal blue clay of which the Kedgeree pots are .made, 
and the flint used merely the common whin , or greenstone of which 
the roads in Calcutta are repaired. The CJhiar was recommended 
instead of the latter to use quart* rock. He seems however to pre- 
fer his own way, nevertheless he has ever since continued to supply 
well formed jars with a fine, shining, ^dense, and impervious glafce. 
The glaze is however acted upon, and slowly removed b^ dilute acids, 
and would not therefore do for pickle jars, but answers for ointments, 
powders, neutral^ salts, and all those purposes fpr which the English 
jars were imported. As an encouragement to the Comar , he was 
offered the English invoice price of the article, exclusive of charge 
for freight, and loss for breakage, *and he has continued since 
(May 1841,) to supply all the jars required at the following prices, 
with an understanding that he is to continue his experiments till 
he produce a glaze that will stand the action of acid. 



• 



Ra. 

As. 



16 

lb. 
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6 
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lb. 
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2 

4 
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4 
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at 

2 

0 
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2 

lb. 
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at 

1 

0 
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'da. 


The, whole expenditure %f these articles at present is not such as 
would* pay European superintendence, but it is sufficient to excite 
competition with the natives. The article produced from Bengal 
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clay is never likely tp supersede the excellent stoneware manufac- 
tured at Futtygurh by Mr, Pyle, and for which the country stands 
indebted to the enterprise of Dr. Julius Jefiryes. This improved 
Kedgeree ware agrees in every way with the corresponding description 
of coarse English crockery ; it is of course unfit for chemical pur- 
poses, and is only calculated for packing medicines, for hnlffing wa ter, 
milk, ghee, oil, and the like ; and as it requires a little common salt for 
the production of the glaze, somewhat more fuel, and a little mpre la- 
bour, it is consequently somewhat more expulsive than common Ked- 
geree ware ; but being glazed it is capable of being ^trfectly cleans- 
ed, and therefore may be repeatedly used when the Kedgeree ware 
cannot. For this useful result we are indebted to the pains which Mr. 
flick, and other assistants in the H. Co’s. Dispensary took to make the 
Comape understand the instructions given in Dr. Ure’s Chemical Dicti- 
onary for glazing this description ofiware. Although the vessels we 
have thus succeeded iif obtaining, answer all the purposes for which 
earthen jars have heretofore been* imported from Europe, for packing 
medical stores, yet the ware is much inferior to what it might be made. 
Indeed it is inferior to native g^rthenware, of which a sample has 
been received from Capt. Bogie. It is inferior also to the'Pegu ware. 
Both of these last kinds of crockery are glazed ; and the glaze unaf- 
fected by acids of anj description, under any circumstances. With 
the sample received from Capt. Bogle, we had no information. The* 
colour and appearance of the glaze, however, reminded us of the chil- 
lums made at Moorshedabad/ being of the same green colour. On 
reference to Capt. Showers for information relative to the glazing of 
the latter, that gentleman was good enough to furnish a sample of 
the materials used, of which oxide of lead was one of the principal 
ingredients, the green colour, which is not essential, being given by 
the addition of copper filings. This and all lead glazes we have 
tried are easily removed by acids. *We trust however now that atten- 
tion has been directed to the subject by Government, that inquiries will 
be instituted into the native methods of glazing, and the materials 
used for the purpose.^ With regard to days, one of the best we 

i 

* Wef&jtiire Vefy xhuch to know something of the manufacture of Pegu earthen- 
ware, which is of a coarse, cheap, substantial character, and is edited With a thick 
black glaze, upon Which acids hgve no ^Tect whatever. 
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have seen has been furnished by Mr. Inglis of Cherra Ponji. Captain 
Jenkins Supplied us 'with decomposed granite, which seemed capable 
of receiving a glaze from the fumes of Salt, but from the imperfect 
means of grinding and previous preparation to which it was exposed* 
it could not be made sufficiently tough and adhesive, and this will be 
an obstacle *to the production of* any kind of ware in India, for 
many years to came, except such as may be made from natural 
day. A second sample furnished by Captain Jenkins, and said to be 
the pipe clay discovered Mr. Bedfordtin the Caribari hills, proved 
to be fine whit? sand, somewhat adhesive 0 when* moist, but quite 
friable wheiP dried. 


Apparent objections to Captain Hutton's Theory of the formation of 
Terrestrial Strata . From a Correspondent. 

Any one perusing the two ktely published eftsays* of this author, 
on the very intricate subject. wHkh'he has attempted <to elucidate 
must acknowledge the ingenuity he has exhibited in his endeavours 
to make all parts of his scheme cons^s^nt with the Mosaic records, 
with actual geological facts, and with one another. It is much to be 
feared, however, that he has, in his zeal to establish his theory, but 
become an addition to the number of certain preceding labourers in 
tnis interesting field, whose case he has described towards the dose 
of his last article in these words: “ How easy is it for an author to be 
absolutely blind to those facts, which are opposed to his favourite 
fancies, while they are otherwise apparent to every one besides." 

But with hopes, however slight, that such is not his case, I have 
ventured to note down the following apparently insuperable objec- 
tions to his theory ; should he deem them of sufficient importance for 
his notice, and succeed in overruling them, the consciousness of my 
obtuseness, (which I will theft gladly confess,) will be compensat- 
ed by the additional explanations I shall have elicited, and which, if 
satisfactory, will go far to make his scheme perfect. 

I understand the principle and basis of his conclusions to be, to 
demonstrate, that there havlbeen two great geological revolutions of 
our earth : viz. 

• Calcutta Journal of Natural History, No. 4 ami No. 7. 

4 G 
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The first at the date of the fall of map, and his expulsion from 
Eden : that the curse called forth by his transgressions 44 immediately 
operated in reducing the temperature of climates M by which nu- 
merous specibs of animals and plants became extinct thus ac- 
counting for the organic remains, Which we find deposited previous 
to the completion of the secondax^ geological strata. * 

The second revolution he dates at the Mosaic«deluge, by which, 
he says, 44 the temperature of climates was still further reduced;" 
and again, 4< various apecies»of plants andmnimals destroyed :”t this 
revolution forming the "tetfaary and diluvial strata)' and the fossil 
remains which are found therein? being thus accounted ibr. 
t 1. The most obvious objection to the above account of the first re- 
volution is the absence of all mention in the Mosaic record of either 
of the remarkable ^events thereon attending ; viz. the change of tempe- 
rature, and the destruction of such various tribes of plants and ani- 
mals as we find embedded in the transition and secondary strata; 
fthich entire silence is* sufficient & throw discredit on the probability, 
of these events. No mention is made of any part of the creation 
having been destroyed, or qgpraew creation made when our parents 
were expelled from Eden. We are merely told that they were driven 
from the confines of the blessed spot, into the wide world beyond, 
which had been so fctely the scene of creation of the vegetable king- 
dom, and of 44 every living creature after his kind." 

II. But although we hav^no direct testimony of these destructive 
events, the author adduces two verses of the first Chapter of Genesis 
(v. 29 and 30), which he considers sufficiently explicit to warrant 
the conclusion he has come to : these verses Bay, that to every beast of 
the earth, every fowl of the air, and creeping thing was given 44 every 
green herb for meat ergo, it is argued, thfre could have been no 
carnivora at that time ; — ergo carnivora were created subsequent to 
the Fall. Now this position may easily ( be disputed when it is re- 
membered) that even in the short record we have of the period previ- 
ous to the Fall, we hpve positive mention of at least one carnivorous 
animal ; viz. the serpent : but passing ovjfc this objection, and granting 
that t^e chain of argument so far hold* good, Such argument cannot 

. , Calcutta Journal of Natural Hbtory, p. 997. 
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p Tore the supposed change of temperature, inasmuch as we find it 
by no means a fact, that herbivora are more suited to a hot dimafe, 
and carnivora to a cold one, but rather the contrary. 

III. Again, the verses in which our Lord curses the^arth, and or- 
dains that it shall bring fortfi thorns and thistles, and require the 
sweat of mdh’s brow to make it jfteld him sustenance, cannot assist 
his argument ofothe reduction of temperature, for he cannot prove 
that any reduction of temperature was at all necessary to produce 
those effects. Did we find that “ thorns and thistles** and useless 
weeds flourish only in a comparatively qolct climate, or that the fer- 
tility of ov/f earth increases in proportion to increased average range 
of the thermometer, then indeed there would be som^ ground for hjs 
argument, but we know that such is not the case ; but that the 
temperate zones and regions of the earth are the most fertife and 
luxuriant in their vegetable gifts that are suited to man, and that we 
find vast tracts of the hottesfcregions entirely barren and waste : more- 
over, that “ thorns and thistleB^are found .in the hottest tempera- 
tures that any vegetation at all can exist in.* 

Now, had we warrant in the Bible for either one of the supposed 
events, «. e. the reduction of temperature and the destruction of ani- 
mals and plants, the other might possibly be taken for granted by 
inference ; but in the absence of either being mentioned, we are 
reduced to rest our belief in Captain Hutton’s Theory on two hypo- 
theses, each leaning on the other, and^s far as the Bible is concern- 
ed, destitute of any extraneous support ; and as in physics it is 
manifest that any two bodies in such a dilemma must fall to the 
ground, I fear Captain Hutton’s argument is liable to the same fete. 

IV. The same objection of want of all positive record in the Bible 
of the phenomena attending the first curse, as above noticed, may be 
applied with equal force against the supposed further thermal reduc- 
tion, and its destroying effects, wffich are described as attending the 
second revolution, that is to say, the Flood, as described by MoSes. 


^ • According to the cateulatfcnf of Humboldt, tbs natural order of Composite 
to whicl} thistles Wong, constitutes 1.7th of the Phonogamous plants of France, 
|th of Germany, 4- 15th of Lapland, in North America 1-6 th, vptkin Me Tropics Oj 
America (.—See Lindley'* Natural Systlta of Botany, order Composites, 
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It is hard to believe bow a reduction of temperature sufficiently vio- 
lent to cause the extinction of the numerous species of animals and 
plants, which we find buried in the tertiary and diluvial strata, 
though not ift existence since those formations, could have escaped 
even the most casual notice in an historical record of the period ; and 
severely felt also, as such & change must have been by Noah and his 
family. 

V. But, as in the case of his first revolution. Captain Hutton here 
also produces a text from the book of Genesis, which he conceives 
affords some grounds for ^is Theory : it is in the'words (chap. ix. 
v. 10,) “ from all that go out of the ark to every beast of the earth/* 
and he infers that the “ beasts of the earth" here referred to, are to 
be construed as meaning large series of animals, introduced by many 
successive creations since the time of the deluge. Now even suppos- 
ing such post-diluvian creation, (which we shall attempt to shew pre- 
sently are not warranted^ actual geological discoveries,) they could 
in no way $rove the plleged meteorological changes of the first or 
second revolutions, or the destructions thereon attending. His argu- 
ment appears to stand thus ;r-* 

Beasts haye been abated since the deluge. 

1. As such beasts were not created before the deluge, the antidilu- 
vian climates cannotjiave been mted to their natures. 

2. This unsuitableness consisted in the temperature of climates 
being higher before the flood than after. 

3. Consequently a reduction of temperature took place at the deluge. 

Which reduction of temperature caused the extinction of certain 

species of animals and plants. 

Therefore there were species of plants and animals up to the time 
of the flood, which did not exist afterwards. 4 * 

Now as we have no warrant in the Bible for either of the three po- 
sitions here assumed, and numbered as above, and ah they cannot be 
inferred from the mere feet of post-diluvian creations, we are reduced 
to* consider such positions, as far as the Bible is concerned, as mere 
hypotheses, and therefore in no way capable of strengthening the 
construction which Captain Hutton puts upon the verse last quoted. 

So that the Mosaic record affording as little authority fdr these 
supposed changes of the second revolution as it did for those of the 



Objections to CapU Hutton's Theory. 619 

tot, we ere brought back to the point from whence we started, that 
the Bible, per se, affords no support to Captain Hutton’s Theory. 

VI. But how do geological discoveries, actually made, accord 
with Captain Hutton’s views ? Do the organic remains which we 
find embedded in the strata under consideration help to corroborate, 
any more than the Mosatcjecord/the facts of these supposed revolt 
tions ? Oh the qpntrary, we find all the remains of vegetables and 
animals of those by-gone epochs as yet discovered, belonging to ex* 
tinct species, many of them to extinct genera, and all differing from 
any known spti&es now in existence ;* whereas if a part only of the 
vegetable and animal creations had been destroyed by those revolu- 
tions, the remainder, that is, the persisting species, which were able 
to bear the reduction of temperature, would also, as a natural conse- 
quence, have been fpund also embedded in the scone strata, m they 
grew and died on the same localities ; the utmost difference being, that 
the latter died perhaps a few {ears later in th^cdlamon codrse of nature. 

VII. The supposition that tKNmere reduction of temperature de- 
scribed as attending the first revolution would be sufficient to form all 
the strata of such vast thickness whjph we find alternating up to the 
completion of the secondary strata, is "at variance with all we know 
of the relations of cause and effect in Nature's economy. The author 
says, that this fi{pt revolution “ was at once carried into effect that 
“ the effects of this dreadful curse were at once felt," such are his 
words at pages 394-5. Now, leaving the earlier conglomerates of the 
transition series, in which remains of animal life have been found, 
and the whole Silurian system, let us consider one example from the 
carboniferous series : the latter, in one place in England alone, mea- 
sures a thickness of more than 400$ feet, and contains 32 gistinct 
beds of coal ; how # could such an arrangement as this have been the 
effect merely of any change of temperature, however severe and sud- 
den such change might be supposed ? 

VIII. Neither can the* difficulty be got over by the supposed up- 
heavement of mountains and other volcanic phenomena, said to have 
also attended the first revolution, which &e essayist calls in to 
bis assistance^ in accounting foe these huge stratified formations ; 


•‘Phillip's Guide to Q& logy, 18% p. 61-63. 
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though without a shadow of Scripture warrant for so d6ing. No 
sudden volcanic impetus, though combined with a reduction of tem- 
perature, is sufficient to account for such a carboniferous series as 
above described; many of the strata containing the impressions 
of large trees, which must have t&ken years to attain their ap- 
parent growth : again, the intermediate strata contain ^fossil shells 
and deposits of a diluvial nature : those in the low$r beds being of a 
marine origin, and those of the upper strata apparently once the in- 
habitants of fresh water ; circumstances alk conspiring to impress us 
with the idea, thq£ they 1 must have been deposited tty a slow and 
quiet process, probably extending* through long periods of years. 

IX. Let us Jake one more view of the subject, and suppose that 
the alleged reduction of temperature with its consequences, and the 
attending volcanic^ formations, were but gradual in their progress, 
occupying the period from the fall, when the curse began to 
be fulfilled, tip to the £me of the deluge, a period of about 1650 
years : granting that the strata of* tKe transition and secondary forma- 
tion were deposited gradually during this interval, or a greater part 
of it; this hypothesis also is by no means confirmed by any organic 
remains bithprto discovered in those deposits, they being almost en- 
tirely of an aquatic description ; the animals almost universally so 
from the humble mo]]psc to the gigantic saurians : + the only terres- 
trial mammalia,’* says Buckland,+ “ yet discovered in any secon- 
dary strata are the marsupial quadrupeds allied to the opossum.** 
Now had these ante-diluvian animals been, as the theory under con- 
sideration would make them, contemporaneous with the “ cattle,’* 
“ the beasts of the field,” and the sheep which we find distinctly 
mentigned from the very commencement of the period in Genesis iv. 
2, surely some remains of the latter description Would be found also 
entombed in those strata. 

X. The absence of any well-authenticated evidence of fossil human 
bpnes, or any trace of human nature throughout the geological for- 
rqatiaps, though negative evidence indeed, is still a strong argument 
against the opinion of* the structure of those formations since man 
began to " increase and multiply and replenish the earth/’ 

* 

• Section of thejitrat* frop Newcastle upon Tyne to CrossfeU* in Cumberland, 
f Bndgewatee Treatise, p 64. 
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XI. So many of the objections to the probability of the events at- 
tending the first revolution, as above advanced, being equally applica- 
ble to the second revolution, a recapitulation thereof as arguments 
against the latter is considered, unnecessary. 

I intend to advance no geological system of my own in this place ; 
but, in conclusion, I wotild beg leave to draw the attention of all 
amateur geologists to the following passage of Professor Buckland, 
which speaks for itself : — 

“ The disappointment of t^ose who look for a detailed account of geological 
phenomena in thti^Bible, rests on a gratuitous expectation of finding therein his- 
torical information respecting all the operations 6f the Creafor in times and places 
with which the human race ha^ no concern ; as reasonably might we object that 
the Mosaic history is imperfect, because it makes no specific mention of the satel- 
lites of Jupiter or the rings of Saturn, as feel disappointment at not finding in It 
the history of Geological Phenomena, the details of which may be fit mister for 
an Encyclopedia of Science, but are foreign to the object^of a volume intended 
only to be a guide of religious belief and moral conduct.*’ 

And thus we find, that dll §j|^#ittemp<S made to compress the 
events of many thousand years previous to the creation of man into 
the comparatively small portion of eternity which has elapsed since 
that event, and to make them accord with any authentic record we 
can have of the last named period, has always proved, find* must al- 
ways prove, abortive. 

* 

Jessore, 6th December, 1841. 


Polynemus Sele , or Isinglass Fish at Arracan , Communicated 
by Captain Bogle. 

The Polynemufi*Sele, or Suliah fish, is called in Arracan the 
Lakwah, it is from th{ee to four feet long ; it is caught in a 
lhrge net, which is made in a manner peculiarly calculated to 
take this 'fish, besides other kinds. I| appears about the 
beginning of January, find is id be found in very large quan- 
tities a in all the estuaries of Arracan, uniil the month of April, 
when it disappears. It is said that 10,000 ofjthis fish, great 
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and small, are yearly caught. The Mughs split and clean 
them, extracting the principal bones; they then dry them id 
the sun, without salting or otherwise preparing them, and 
when dried, sell them at the rate of four or five for the rupee. 
The value of the air-vessels has only lately become partially 
known to the fishermen of Arr&can, consequent on the settle- 
ment of a few Chinese in this province. Until within the 
last six or eight years, they always threw them away; but they 
now preserve them, and efcll them to petty mes^Jiants, at the’ 
rate of from sixteen to eighteen for the rupee : wlych would 
be eight rupees per maund for the very largest size usually 
obtained, but*about twenty for the average description. These 
merchants again sell them to the Chinese, as the latter say, 
at the rate of thirty rupees per maund, but it seems question- 
able if they Uver pajfnjpre than twepty-five. 

.Three or <four years ago, tW' air-vessels sold at thirty to 
forty for the rupee ; but the demand has increased, and the 
price risen, and it will increase still more, for a few Mughs 
have recently taken them to Calcutta, and there obtained 
thirty to thirty-five rupees a maund for them. 

The Chinese expert the dried air-vessels, which sometimes* 
weigh about eight ounces, but more generally about four or 
five ounces, to Penang and other eastern settlements, where 
they are in great request. It is not possible to ascertain the 
quantity exported, but it is believed that full 5000 lbs. might 
annually be collected in Arracan, at an outlay of not more 
than f&00 rupees. In the course of a few years, the supply 
might of course be increased to an incalculable extent. The 
Chinese sell them at Penang 4or forty or fifty dollars per 

maund* or about 400 per cent, profit, ' 

« 

7 

Ngw.—In the April Number of the Calcatte^ovnul of Natural Hittory, we 
b»* to be tM. to offer further information on tbit eubject. To enable into do 
ab, we trust that correspondent! will favour Us in the meantime with the latest 

rtenltt;— k 
r * 
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On BecquenPt new method of Analysis of (free. Communicated bp Dr. JL T. Dowvu, 
Deputy Assay Matter. 

X have great pleasure In forwarding for publication in your next number, (if it comes within 
the description of articles likely to suit your pages,) a very interesting and highly valuable 
paper having reference to a new process Jsr the assay of ores; intioduced to the world by 
such high authority as Becquerel, ujjll I am sure^ add very much to its value and importance. 
The advantages to be derived from this new mode of analysis are many ; one in particular 
which will strike every ogo’s attention at all conversant with the subject, la the cheapness in 
conducting the process ; a second, the detection and recovery of very small quantities of the 
precious metals in ores, which previous to the discovery of this electro-chemical power as 
applied in the analysis of these compounds were throvJn aside as being of too poor a descrip- 
tion to be worked at-^emunerating price ; this difficulty his been gvercome by the labours 
and talent of Beccpierel, and the advantages likely to accrue to science can scarcely be esti- 
mated at so early* i period of its introddetion, as itls yet in its infancy. 

I have been detained sending it to you at an earlienperiod, with the hopj^pf being in posses- 
sion of more facts regarding the plan being more matured ; my Paris correspondent having 
promised to forward me all the information regarding the progress of the discovery as it 
was made public by its very able and Indefatigable originator ; but J shall wait no longer, 
and whatever details may reach pae at a subsequent period, I will send you as a continuation 
of the present notice * 

Calcutta, 7th Dec. 1841. 


Important Discovery in Metallurgy. 

At a recent sitting of the Academy of Sciences of ifcris, M. Becquerel read, in the presence 
of a numerous auditory, a paper relating to one of the most important discoveries jof modern 
timeB, namely, the application of the electro-chemical power to the art of metallurgy, especi- 
ally as regards gold, silver, copper, and lead. After a few preliminary remarks, explaining the 
various services which tlVja force can render to natural sciences, rts and manufactures, the 
learned academician alluded in particular to the refining of the precious metals ; and it will be 
seen in the course of this analysis the great advantage he has derived from the new 
methods introduced by him into different branches qf industry. It will also be gratifying 
to learn, that one of the poorest departments of France possesses a gold, silver, and lead 
mine, and that the happy remits already obtained, hold out a still more flattering prospect 
The following is an analysis of the memoir presented by M. Becquerel The experiments 
relative to the application of the electro-chemical power to refining ( mUallurgie ) of 
silver, copper, and lead, without the aid of quicksilver, and with little or no Aiel, hfcv| been 
continued by M. Becquerel, jwith constant aupeessi his operations were conducted upon m 
large scale, and embraced co&iderable quantities of ores derived from Europe, Asia, and 
America. The object of these researches was in the first place the immediate separa- 
tion (teductioj of the metals one from the otitar, and especially of silver and of lead froth 
galena; this operation was effected frith so much rapidity, that at the preparatory foundry 
in Parle four pounds weight of silver can now be drawn off in the metalled state from silver 
ore in the spade of elx hours; second!}, the preparation which the ore Is to undergo, so as 
to render each metal capable of being withdrawn by the electrft current This preparation 
varies according to 'too feature of thc^ore, presents no obstacle whon the silver I* in too 


* We need not add &at we shell await with intoveit, the further partlcubfrs kindfr ptosatled 
by Dr. Dowum.'HBd.* 3 

4 H 
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metallic state, or in the nature of a sulphate, as usually occurs in Mexico and Peru, but 
it becomes more complicated when the silver is mixed with other substances ; the use of 
a smalt quantity of combustible matter Is then indlspensible in order to effect the roasting 
at a low temperature. Ores ore generally found in great quantities in those countries, but are 
for the most part ubandonod, owing to the want of sufficient fuel for effecting their amalgama- 
tion, or to their being found at too great a distance from the sea to transport them to Europe, 
unless at an enormous expense. In Columbia, where large maases of gold and stiver 
are found mixed with sine, the richest are tnnetimes exported to Europe fc> bo fused, whilst 
the poorest and those of a medium quality are either rejected altogether, or used to so little 
advantage that the mining companies lose by them. Exertions %re now in progress for 
introducing the new methods, Which are equally applicable to amalgamation and to the 
electro-chemical process. The silver ores which are most difficult of amalgamation, are 
those which contain a large portion *of copper and arsenic. Orrs^gf this description are 
found in considerable quantity, especially in Chili, where the inhabitants frequently offer 
them to Europeans, by whom they are sometimes t|ken for ballast for w§nt of freight, and 
Without any certainty of turning them to Advantage. The great difficulty was to be able 
*o treat these substances in Europe so as*to obtain, in separate portions, and at little expense, 
all the silver, copper, and arsenic they contained. This problem has just been solved in 
a satkfaCtory manner, and so as to secure immense advantages to new speculators, who 
will no longer have to*contend with the obstacles met with by their predecessors. On en- 
quiring into the causes of delay experienced in working the mines in America, it will be 
seen that the principal ones ariagfrom the high pripe^of quicksilver, and the great difficulty of 
graining the water by which tfie mines "agpftiundated. This is not the case in Asia, in 
the Russian possessions, which arh rich in mineral productions, and yield larger profits 
from day to day in consequence of the introduction of the improvements lately adopted 
in Europe for reducing metallic ores. Injpie silver mines of Altaie the expenses for extracting 
the ore, process of reduction, and of the establishment, do not amount' to a quarter of the 
rough pTotluc#, although the ore in general la of slight tenacity. These advantages are 
owing to the moderate price of labour, the abundant supply of combustible matter and 
substances required in the fusing, and which are not to be bad in America, especially 
in Mexico, and the Cordfileras. The electro-chemical process fl Can be easily applied to 
the ores at Altaic ; however in countries where sufficient fuel is nt hand, and salt cannot be pro- 
cured, the fusing operation will be always preferred, except In cases of complex ores, which 
often exeicise the ingenuity of metallurgists. There are but few silver mines worked in Russia. 
The only ones of importance are those of Altaie, Nertchinsk, and those of the Caucasus 
and the Ural ; but the great source of mineral riches in that kingdom consists principally 
of the gold and platina dust, sands,) the washing of which engrosses the chief attention 
of the government. This process, though methodically conducted, is very imperfect, for 
a largfi quantity of the gold contained in the sand is lost ; the proceeds, however, are consider- 
able; during the last year no less than 12,200lbs. were obtained! upwards of 800,000/. value. 
The argentiferous and aunferous galenas which have been subjected to the electro-chemical 
process are perfectly fit for the extraction of golg and silver by washing. This method 
requires that the ores should be pulverised and roasted so as to separate the metal from 
the pyrithes and, other compounds which detain it. 'ibe silver and lead being removed, 
the ore, thus reduced to about half of its weight, cag be washed with the greatest facility, 
and one man can wash several hundred pounds per day. This method was tried with the 
(very argentiferous) discovered a few yean since at St. Santtn Cantalei, in the depsrt- 
of Canto), and which yield not more than && (rains of gold in every 2001bs. of ore, 
lA&jp per-cent, of lead. But upon adopting the electro-chemical process, the same quantity 
qtfvffifcptoduced something more than three drachms of gold. From this imjtortant result 
ftffJfclJ}0ed that the rocks in that pift of the country are auriferous, as might also be 
jta$ptedfroia the name of the place, Aurllac, (auri focus.; Another great advantage of 
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the electro-chemical method is, that it enables the metallurgist to separate those portions 
of ore which contain gold, silver, dec., from those which contain none. M. Becquerel then 
alluded to the other uses to which electricity might be applied in the manufacture of metals, 
especially in the art of gilding silver and copper, as also for talcing impressions in copper 
of medals, ^assi relievi, and engravings. The learned academician concluded by observing 
that this new and highly important power was oply in its" infancy, and that it would be 
impossible to foresee the Immense servicd! it was likely to render to, the arts. 


Interchange of Seeds between England and India. 

In a late copy of the Gardener's Chronicle we observe mention is made of the advantages to 
be anticipated from an interchange of Seeds between India and England ; and we are glad to 
find Lord Auckland'sproceedings? in this respect, 1i?*1SC9 ( sanctioning the dispatcli of Seed 
collectors into Kurritoon, the HiU Tracts, Cashmere, and^Thibet, fcave been followed by the 
best results ; has also* tlje dispatch of Seeds by Mr. Griffith from Afghanistan,— these 
having not only reached England in good order, but been, nearly all, successfully germinated 
in the Garden of the Horticultural Society at ChisWick. Many too, of those thus sent, h^a 
proved of a beneficial character ; and it is worthy of remark, that the Lucerne seed sent by 
Mr. Griffith from Candahar, although of the same species as is generally cultivated ir*Europe, 
was found yet to yield so far superior a crop, that it almost appeared a new race, besides 
being more valuable as a green crop, from its doming inmuch earlier than commonly happens 
with the plant produced from seeds grown in England ' Tim <3fc>ver sent bf the same gentle- 
man from Afghanistan has been pronounced^a n.iw specie!, and as Such, iiamed ' Trifolium 
Giganlium and, in like manner ha^been ftnSld to produce a heavy crop, and to be most 
useful as fodder for horses. Indeed this plant has been considered so valuable, as a crop, 
that almost any quantity would find a ready market, and become important as an article of 
trade. If so much good is derivable to the mother^ountry from the interchange of seeds, how 
much more might we, in India, not obtain from that source,— especially in o»r cereal grasses, 
and other articles of food. Our wheat, of a hard albumen, is deficient in farinaceous particles, 
hardly usable if converted into flour, and thence obliged to bo used half ground or in the 
state actually known a&^oojee ; whilst our potatoe, by constanMccurrence to the same stook 
for seed, is prevented from arriving at that perfection which would give its full value as a crop. 
Taking these articles alone, therefore, our benefit would be great ; but with this advantage, 
if extended through the immense range of the vegiUable world, what an inestimable profit 
should we not derive from a freedom of interchange, in a country capable of growing every 
plant in existence, in some part or other, but where the constant growth of the same produce, 
from the same stock, and from the same ground, deteriorates almost every plant we possess, 
—Eastern Star , Dec. 5. 
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Meteorological Register , kept at the Surveyor General's t>Jtce, Calcutta, for the Monffi ^ December, 1841. 
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